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WHEREIN THE 


S #ETHOD 


yg FOR FINDING 


The PLacts of the SUN's Apogzum ; Middle and 
Apparent Motions; Right Aſcenſions; and the Aſcenſio- 
nal Differences; at any Moment of Time, either forward 
or backward, from certain Radical Moments of Time; 
is ſet forth with great Exactneſs, 


In THRES CHALETERS, 


Ui | Divided into Three Chapters likewiſe. 
700 The whole SIX CHAPTERS comprehending One Complete 
| THEORY of te SUN: 


| With E1 GHT TABLES, calculated with the 
1 greateſt Induſtry and Care; 


Neceſſary for determining, with Truth and Expedition, 
the PLAc Es ſought. 


By JOHN SHUTTLE RTI. M. A. 
E of Sarum. 
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To the Right Honourable 
The Earl of GRANYILLE, 
Baron of HAN E S; 


One of His Majeſty's Moſt Honour- 
able Pxivy-Councir. 


May it pleaſe Your Lordſhip, 


Have made bold to dedicate this Second 

I Volume of my Treatiſe of Aſtronomy 
to Your Lordſhip; which, I hope, will 
meet with a gracious Acceptance, upon the 
Account of Your former Favours to me, 
and Your kind Condeſcenſions to me ever 
ſince; and in regard alſo I had the Honour 
to preſent Your Lordſhip with the Firſt Vo- 
lume of it, which led the W to this Se- 
cond; which completes the Theory of the 
Sun. | 
Perhaps, Your Lordſhip may think it 
ſtrange, that I have been ſo long in finiſh- 
ing this little Work, which only deſcribes the 
Courſe of One of thoſe Planets, whoſe Mo- 
| A 2 tions 


DEDICATION. 


tions have uſually been attempted to be ac- 
counted for by the Writers of Aſtronomy : 
But whoſoever ſhall conſider the uncommon 
Method, and the great Number of Calcu- 
lations, I muſt have gone thro', in coming to 
my Determinations, he will not very haſtily ac- 
cuſe me of Want of Diligence, in proſecuting 
my Deſign. And I amverily perſuaded, that if 
the Men of Learning in this way had con- 
tented themfelves with ſtudiouſly inquiring 
into the Motions of fewer Bodies, we might 
have had ſome more perfect Theories than 
we have now. | 
But alihough no Man's Labour hath been 
able hitherto to find out Rules for calculat- 
ing all the Places of the Planets in their 
ſeveral Changes with Exactneſs; yet ſuch 
Rules have been delivered, ſo nearly ac- 
counting for the real Appearances, as do ſuf- 
ficiently ſhew, that the heavenly Bodies 
move in ſome conſtant regular Order. | 
This ſhews the almighty Power and the 
conſummate Wiſdom of the Great Creator, 
who could at firſt place the Sun, Moon and 
Stars at ſuch Diſtances from each other; and 
could direct them in their Courſes ſo per- 


fectly well, as that no Alteration has been 


needful to have been made in any of their 
Orbits, fince the World began. 

Notwithſtanding GOD, the God of Iſrael, 
bath ſhewn, that he can put a Stop to their 
Motions; and can even make them move 


the contrary Way when he pleaſes. 
Upon 
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San and Moon to ſtand ſtill about a whole 
Day, until the People of I/rael had avenged 
themſelves of their Enemies: And in the 


U 


Upon Foſhua's Prayer, God cauſed the Joſhua x. 12 


Days of Hezekiah King of Judab, God Ifaiah xvii. 


cauſed the Sun to return backward Ten De- 


in the Sun-dial of Abaz, to give Hezekiahb 


Aſſurance by that aſtoniſhing Sign, that he 


would deliver him and the City of Feru- 


alem out of the Hand of the King of 4/- 
Hria: Which Promiſe was fulfilled, when 


the Angel of the Lord, in one Night, ſmote 
an hundred and fourſcore and five thouſand 
in the Camp of the Aſſyrians. 

Theſe two great miraculous Deeds are 
not only recorded in the Holy Scriptures, 
but they alſo are related by antient Hiſto- 
rians of good Credit: For in Alluſion to theſe 
two Prodigies, Herodotus, ſpeaking of the 
Reigns of ſeveral former Kings of Egypt, 
thus writes“; Within this Time the Sun, 
* contrary to his uſual Courſe, did riſe four 
cc times, namely, twice he roſe on that Side 
© where he now ſets; and twice he did ſet 
© on that Side where he now riſes.” And 
thereto he ſubjoins, „Vet nothing was 
«© changed in Egypt under theſe Wonders. 
No! theſe were Miracles, which muſt needs 
have mightily alarmed all Nations: And ac- 
cordingly we are expreſsly told, the Princes 


6, 75 8. 
4 A d 000 
grees; by which Degrees it had gone down, nd xxxviii, 


of Babylon ſent Embaſſadors to Hezekiab, 2 Chro. xxxii, 


® Evuterpe, lib, ii. p. 48. facie 2da, lin. 10. 
i to 


31. 
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to inquire of that wonderful Return of the 
Sun, backward. They were wrought alto- 


gether for the Advantage and Comfort of 
the People of 1/rae/ : By the Means of the 
firſt, they gained Time to deſtroy their Ene- 
mies, the Kings of the Amorites, with their 


Fxod.xii 7.6. Armies; and by the means of the ſecond of 
Lunz ir 3,4 them, Hezekiah and his People muſt needs 


Num. ix. 


*. 


have been mightily relieved under their Fear 
of the Aſyrians, whoſe haughty Meſſages 


had highly terrified them. And theſe Mi- 


racles, which none but the Creator of the 
Heavens and the Earth could work, do ſhew, 


that the God of 1/rael is that Great Creator 
of all created Beings. 


As to the Method in Uſe for finding out 


the Places of the Sun and Moon, at all Mo- 
ments of Time required, by Tables of Num- 
bers calculated for that Purpoſe, that ſeems 
to have taken its Riſe from God's Command 
to Moſes, to caule the People of Iſrael to 
keep the Service of the Paſſover every Year 
on the Fourteenth Day of the Firſt Month 
of their Year, called the Month Abib, being 
the Day in which God, by the Strength of 
Hand, brought his People out of Egypt, out 
of the Houſe of Bondage : And that Month' 
Abib, called alſo N- Jan, being the Morſth in 
which the Sun 1s in the Sion Aries of the 
Ecliptick; and the Fourteenth Day of that 


Month being che Fourteenth Day according 
to the Moon, or from the New of the 


Moon, as eſe b. tells us [in the 3d Book 
or - 


DEDICATION. 
of the Hiſtories of Joſephus of the Jewiſh 


Antiquities, Chap. 10.]; therefore the Jews 
were obliged to obſerve the Time of the 
Spring Equinox, and the New of the Moon, 
near the Time of the Sun's coming to the 
firſt Point of the Sign Arzes : So that the 
Neceſſity of keeping the Paſſover at the Sea- 
ſon preſcribed, muſt of courſe have put 
them upon forming ſome ſort of Tables, to 
direct them in making their Obſervations. 
Conſequently the Jews may reaſonably be 
allowed to be the firſt of all Nations that 
made uſe of Tables, for readily finding the 
Places of the Sun and Moon, for their Ec- 
cleſiaſtical Purpoſes. And accordingly Mr. 
Flamſteed very learnedly proves, that the Sun- 
dial of Abaz is mentioned before any thing 
of Aſtronomy was reduced into Tables, either 
by the Greeks or Romans; and he gives Rea- 
ſons to conclude, that the AM yrians, the 
Medes, and the Chaldæans, were taught their 
Aſtronomy by the captive 1ſrae/:tes, who 
were endued with the Skill of making Sun- 
dials; and conſequently were not ignorant 
of the Sun's Orbits, and of the Periodick 
Motions of the Moon : And he adds, So 
that perhaps the Chaldæans learned their 
” Baron, or the Returns of the Eclipſes of the 


Moon, after 223 Lunations, or Revolutions 


of the Moon, from New to New, or from 
Full to Full, from thoſe Captives “. 


In Mr. Flemfteed's Prolegomena, Pag. 4, 5, 6. 
We 
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We may therefore juſtly take Aſtronomy 
to have been introduced into the World by 
God's peculiar People, the antient Jews; and 
the Study of it to have been encouraged by 
the Almighty Maker of all Things made: 
Which gives me the greater Hopes, that Your 
Lordſhip will be pleaſed to patronize this 
Piece; and that Your Lordſhip's unqueſtion- 
able Attachment to our Conſticution in 
Church and State, Your undoubted Loyalty 
to the King and his Family, Your well-known 
Character for Learning, for the Knowledge 
of the Polity of all Nations, and for thoſe Ta- 
lents and Accompliments which recommend 
Great Men to the higheſt Truſts in the State, 
will cauſe this Performance of mine to be 
the better received by all thoſe who wiſh 
well to the Improvement of Mathematical 
Sciences, and of Aſtronomy more eſpecially; 
which the moſt conſiderable Men in all Ages, 
and in all Parts of the World, have, by com- 
mon Conſent, as it were, made it their great 


Concern to inquire into, advance and en- 


courage, I am, 
My very Good Lorp, 
Your LoRDSHIP'S 


Moſt obedient and moſt 


humbly devoted Servant, 
Saliſbury, 
Tune, 1745 | , 
JOHN SHUT TLEWORTH, 
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4 N the Three Chapters of my Treatiſe of 
= # Aſtronomy, publiſhed, about Six Years 
' ago, which I now call the Firſt Volume 
of mv Aſtronomy ; having ſet forth the Lines 
and Circles deſcribed in explaining thoſe Ap- 
prarances of the Sun's diurnal and annual 
Motions; and the diurnal Motions of the 
Moon and Stars, which are obvious to the 
Eye of every Obſerver, together with the Sy- 
ſtems commonly made uſe of to account for 
thoſe Phænomena; having alſo ſet forth 
the Difference betwixt the true and the ap- 
parent Heights of the Sun, Moon, and Stars, 
by reaſon of Refraction and Parallax; and 
the Numbers of Semidiameters of the Earth be- 
= twixt the Centres of the Sun, and of the Earth, 
Founded upon ſuch Obſervations and Calcula- 
* tions as then had occurred to me; I now, in this 
Second Volume, have ſet forth all that 1 
* thought needful to be added to the Firſt Vo- 

lume, to make one intire and complete Theory 


1 of the Motion of the Sun, 
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In my Fourth Chapter, I determine the 
true Elevation of the North Pole at Green- 
wich (the Northern Latitude of Greenwich) 
to be 51 Degrees 28 Minutes 33 Seconds. 
And J beſeribe the Species of the Sun's El. 
liptical Orbit, and the Manner of the Sun's © 
Motions round it, which is called the Sun's 

Sun's — apparent annual Moti on, together with the 
— Suppoſed equable Motion of a Body round the 
Circumference of a Circle equal to the el- 

liptical Orbit, which is called the Sun's $ 

Middle an- Middle annual Motion. And by the Appli- 
nual Motion. cation of this middle Motion to the apparent 
one, the Sun's mean Anomaly and its true 
Anomaly, and the Equations of its Orbit, 

are introduced; and the Manner of deter- 

mining thoſe Equations by the Aſſumption Y | | 

4 Circle, called the Eccentrick, is ſet forth. 
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Alſo I give an Account of the Principles © 2 
and Methods upon which I frame my Tables * 
_of the middle Motions of the Sun, and of the | 
Motion of the Apogæum. 9 # 


Wen, taking Four ſeveral meridional Al. 

_ titudes of the Sun, obſerved by Mr. Flam- 
ſteed, I find the Sun s apparent Places un- 5 

der the Ecliptick at Noon at Greenwich, 

on thoſe Fo ſeveral Days, viz. on the 30th | 

* 
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Day of January, on the 27th Day of May, 
on the 14th Day of July, and on the zoth 
Do of N — Old Style, in the Julian 


Ka of Chrift 1711. 


> In my Fifth Chapter, I explain the Sun's 
igt Aſcenſion, and the aſcenfional = 


ference. 


Wen I ſet forth the Sun's right Aſcen- 
Jon; and the aſcenfional Difference, and the 
= Equation of Time to be ſubſtracted from the 
75 ual Time in the Interval of apparent Time 

etwixt Noon on the ſaid 3oth of January, 
and Noon at G on the ſaid 27th Day of 
May, together with the two Cauſes of tþ the 
Inequality betwixt the apparent Time and 
Xx the equal Time in this Caſe : Alſo I ſet forth 
7 the Sun's right Aſcenſion, and the aſcenſional 
Difference, and the Equation of Time to be 
added to the equal Time in the Interval of 
apparent Time betwixt Noon on the ſaid 
27th Day of May, and Noon at G on the 
NH uid 5 Jay of July, together with the 
tuo Cauſes of the Inequality betwixt the 


| 1 apparent Time and the equal Time in this 
= Caſe: And JI ſet forth the like Things ap- 


3 i licable to Noon at G on the ſaid hh of 

15 r, in the ſaid Year 1711; and 
the I Things apical to the 3oth Day 
| of e (0. S. ), Kd 5 Hours 48 Mis. 
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PREFACE. 


7 Seconds of e Time at G, in the 
Julian Year of Chriſt 1712. 


And having given Reaſons for judging 
within what Limits the Apogæum and the 
Perigaum of the Sun's Orbit muſt have 
been found in the yu Year 1711 ; have- 
ing alſo calculated from ſeveral Pofitions 
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and Proceedings, I find the Eccentricity of | 


the Sun's elliptical Orbit, as accommo- 
dated to the 
be 31877228; and I find, that the Dif- 


ferences of the Equations El the Sun's Or. 
bit, calculated from that 
fo exattly wit 


roportion, agrees 
my Determinations of the 
Sun's apparent Places under the Ecliptich 
at the Moments of Mr. Flamſteed's Obſer- 
vations of the Sun's meridional Altitudes in 
Chap. IV. reſpeftively, and with my Accounts 
of the Quantities of equal Time contained in 
the Spaces of apparent Time betwixt the Mo- 
ments made uſe of, as that I conclude the 
Species 1 the Sun's elliptical Orbit is rightly 

b by the Proportion of the Semi-axis 
: fo the. Eccentricity ; ; as 1927 500000 
7 31877228. 


In my Sixth Chapter ] determine the Di- 


flances of the 2 of the Sun's Orbit, 


and the Sun's Diſtances from the vernal Equi- 
nox, both according to the middle and the 
apparent Motions ; and the Sun's right A 


cenfion 


emi - axis 1927500000, 70 
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eonſon at Noon at Greenwich, ar the Ra- 

IJ ices of ſeveral Julian Nears of Chriſt of ap- 
9 parent Time. 


And I deſcribe a Method of caleulating 
3 Ephemeris of the Sun's daily Geocentrick 
© Motions throughout the Year, and of ſhewing 
Ly how much the apparent Days do exceed 
oer fall ſhort of ſo many Days of equal Time. 


= 21h, I lay down a Method for determin- 
ing the Moments of apparent Time of the 
= Sun's Ingreſs into any of the Signs of the 


——__ _ 


Ix Echprich, 

7 

De Proofs uſed in this Treatiſe are ſo 
clear to thoſe who have a competent Know- 


edge in Arithmetick, in Euclid, and in the 
3X three firſt Axioms of plain and ſpherick Tri- 
gonometry; and the Obſervations and Rules 
© delivered therein, are ſo fully inſtructive, as 
that Gentlemen may be ſatisfied of the Rea- 


: 
1 


ens of my Conclufions, and may find out the 
= Sun's apparent Place in the Heavens, at any 
Moment of apparent Time, without having 
"= Recourſe to other Authors any further than 
is needful to prove the Truth of my Quota- 
ion, from them. 


PREFACE. 


* As to my Tables ; 


The Firſt, is a Table of the Places ane 
right Aſcenfion of the Sun at the ra. 
dical Maments of ſeveral Julian Nears 
of Chrift of apparent Time. 


. The Second, is a Table of the middle Mo- 
tions of the Sun in its Orbit, over and 
above the intire Revalutions ; and alſs * 
of the Motion of the Apogaum Eafltward 
under the Ecchptick correſponding to © 
the Spaces of Julian Years deſcribed in 
the Column on the Left Hand. i 


The Third, is a Table of the Sun's mid. 
ale Motions Eaftward in its Orbit; and 7 
of the Motion of the Apogaum Kaſt- 
ward under the Eccliptick from Noon, 3 
at the Beginning of the 3 1jt aflronomi- 
cal Day of each Month in the Year. 4 


"The Fourth, is a Table of the Sun's mid- 
dle Motions in its Orbit: and of the *% 
Motion of the um Faſtward, in 
Hours, Minutes, Seconds, Thirds, an! 
Fourths, 4 


The Fifth, is a Table of the Equations or 
Profthaphereſes of the Sun's Orbit. 


_ 4 
k. / 
= 
9 
WP 
*ofF 
if 
=p 
3 4 
4 
rg b 
\ Fe 
& «Ts 
| - 
1 
1 
_ 
1 
* 


PREFACE, 


The Sixth, is a Table of the Right Aſcen- 
tions of the Sun. 


The Seventh, is a Table of the equal Time 
taken up whilſt Arches of the equi noctial 
Circle move under the Semi- Meridian 
of Greenwich, by the diurnal Motion, 


The Eighth, is a Table wherein Degrees 
and Hours, firſt Scruples and Minutes, 
econd Scruples and Seconds, third Scru- 
ples and Thirds, are reduced to fourth 


Scruples. 
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Of the Latitude of Greenwich, with 
the Determination of four apparent 


Places of the Sun, founded upon the 


Obſervations of four Meridional 


Altitudes of the Sun made by 
Mr. Flamſteed in the 7ulian Year 


of Chriſt 1711. 


D 


PEPIN? R. Flamſiced tells us, that, in the Firſt Section, 
Tear of Chriſt 1689. December 1. 
ey M F#. (Old Style) at 19 ho. + 18 min. 
25 ſec. according to aſtrono- 
BLISS mical Computation, which, aC- 
cording to vulgar Reckoning, was on December 2. 
at 7 ho. + 18 min. + 25 ſec. in the Morning, he 


obſery'd, at Greenwich, the Pole Star's greateſt 
B Diſtance 


Of the Motion | 
Diſtance from the Zenith to be 40%+-50/4-45” 
[ Hiſt. Celeſt. Britan. Vol. 3. p. 114.] | 

This Diſtance being northward from the Ze- 
nith, he adds thereto the Error of his Inſtrument, 
(his Mural Arch) which, by reaſon of the ſinking 
of the Wall to which it was faſten*d, he had found 
to be at that Time S ,v. And he likewiſe 
adds hereto another Error in the Diviſions of his 
Inſtrument, which he had found to be = 15”. 

The Sum of theſe two Errors (1'+25”) being 
added to the Diſtance obſerv'd, makes that Di- 
ſtance =40%-52 +10"; which being ſubtracted 
from go?, there is left 49˙ hi o, for the 
Pole Star's Altitude, or refracted Altitude, above 
the Senſible Horizon, at that Time. 

This Angle I call the Angle f U D, in ſetting 
forth my Method of determining the Angles of 
Re fraction by which the heavenly Bodies are ſeen 
higher than their apparent Heights [in Chap. 2. 
Sect. 6. Num. 1. J; and, proceeding by my Method 
us'd in Numbers 1 and 2, and in the Examples 
following, I find the firſt and biggeſt external 
Angle (the Angle bD NV) =4" +15" ＋ 39“ “; 
and taking the external Angles upwards to di- 
miniſh gradually by one fourth Scruple, nearly, 
[as in Chap. 2. Sect. 6, Example 2,] we ſhall ' 
have „ il 11 


9, 3. 2 2 4 ＋- 13 +35 
the Angles 10, 4: 3= 4+ 15 + 24 


and their Sum, = 8 + 31 +09 | 
This Sum being multiplied by 5, we have the | 
Product =42"+35"+45""; and the external 
Angle b Dy being much leſs than 30%, I ſhall 
take this Product for the Sum of all the external 
Angles, or for the Angle of Refraction carre- | 
ſponding to the refracted Height of a Star, whoſe * 
Elevation is obſery*d to be =49*%+7'+50', ace | 
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of the SUN. 
cording to what is ſaid above [ Chap. 2. Sect. 6, 


— 


Num. 11.] 


Then ſubtracting this Angle of Refraction Leaſt true 
(or, in a Round Number, ſubtracting 43“) out of Height of the 
49* + 7' + 50%, we have the Remainder S Fole Star ob- 


49*+7'/+07" for the apparent Altitude of the de 


Pole Star, as obſcrv*d by Mr. Flamſteed, as above. 
And this I ſhall take to have been the true Height 
of the Pole Star at that Time, the fix'd Stars, at 
that Height, being allow'd to have no ſenſible 
diurnal Parallax, | | 

And this was the leaſt true Height of the 
Pole Star obſerv'd in that Year. 

2, Again, Mr. Flamſteed tells us, that, in the 
ſame Year of Chriſt 1689. on the 17th Day of 
December, (Old Style) at 6 ho. + 5 min. +9 
ſec. Afternoon, he obſerv'd at Greenwich the 
Pole Star's leaſt Diſtance from the Zenith to be 
36* + 8' +o' [Hit. Celeſt. Britan, Vol. 3. 
p- 114. ] | 

This Diſtance being northward from the Ze- 
nith, he adds thereto the Error of his Inſtru- 
ment occaſion'd by the ſinking of the Wall to 
which it was faſten'd, which Error he had found 
to be io“; and, likewiſe, he adds thereto 
another Error in the Diviſions of his Inſtrument, 
which he had found to be =15" [as in Num. 1.] 

So adding the Sum of theſe two Errors to 
the Diſtance obſerv'd, that Diſtance becomes 
=36*--09/H25"; which being ſubtracted from 
90?, there is left 53*4+50'4-35” for the Pole 
Star's refracted Altitude at that Time, 

This Angle I call the Angle f U D las in 
Num. I.] 

And, proceeding by the Method us'd in Num- 
bers 1. and 2. of Chap. 2. Sect. 6. at the Begin- 
ning, and in the Examples following, I 2 

2 that 


Of the Mor io 


that the firſt, and biggeſt external Angle (the 
Angle b D &) is 23/36“ 22", 

So taking the external Angles upwards to di- 
miniſh gradually by one fourth Scruple nearly, 
[as in Chap. 2. Sect. 6. Example 2.] we have 


tl Hi Hil 


9, 8, 2=$ + 36 + 18 
aaa g 25 2 3 f 36 J 1 
and their Sum, 1 + 35 


This Sum being multiplied by 5, we have the 
Product =36"+02'"-+5 5", 

And the external Angle b D' being much 
leſs than Thirty Seconds, I ſhall take this Pro- 
duct for the Sum of all the external Angles, or 
for the Angle of Refraction correſponding to 
the refracted Height of a Star, whoſe Elevation 
is obſerv'd to be =53*-50'43 5", according to 
what is ſet forth [ Chap. 2. Sect. 6, Num. 11. at 
the End of the 4th Example]. 

A Then ſubtrafting this Angle of Refraction 

Height of the (36 in a Round Number) from 53*4-50'+35", 

Pole Star. we have the Remainder ==53*4-49'4+-59" for 
the greateſt apparent Altitude (and alſo for the 
greateſt true Altitude) of the Pole Star, as ob- 
ſerv'd by Mr. Flamſteed, as above; ſo we have 
the Sum of the greateſt and of the leaſt true 
Altitude of the Pole Star, =102%57+06" ; 
the Half of this =51%+28'4-33". 

Northern La- This I ſhall take to be the true Elevation of 

titude of the North Pole at Greenwich, or the northern 

Greenwich. Latitude of Greenwich, and of London. 

Height of the And, ſubtracting this Latitude out of 9o*, we 

Equinottial have the Remainder ==38*%-+-31'/+27" for the 

above the Ho- Altitude of the Equinoctial Circle above the 


* f 5 * . 
Greennicy, Rational Horizon of Greenwich, or of London. 


3. Let 
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of the SUN, 


3. Let the Ellipſis AF B G (in 1ſt, 29, 3d, (gee the Fi- 
and 4th Figures) be the Sun's elliptical Orbit, gures belowat 
in whoſe Circumference the Sun moves from the End of the 
Weſt to Eaſt (in con/equentia) from A through Sch Chapter] 


F, B, and G, orderly, and at ſuch a Rate, as to 
paſs all round that Orbit in the Space of a Side- 
real Year. 

The Line BT CA is the tranſverſe Axis, 
T is the lower Focus ® is the upper Focus, C 
is the Centre, F C G, drawn through Cat Right 
Angles to AB, is the conjugate Axis, A is the 
Apegaum, and B is the Perigaum of this ellip— 
tical Orbit; the Centre of the Earth is at the 
Point T. 

Let the Illipſes in each of the Figures be of 
the ſame Species, and equal to one another; 
the Orbit is in the Plane of the Ecliptick, T 
being the Centre of it. 

In the 1ſt Figure, betwixt the Half of the 
tranſverſe Axis CA, and the Halt of the con- 
jugate Axis CF, take the middle Proportional 
T E, and with the Radius T F, from the Centre 
T deſcribe the Circle Ea U b, cutting the Ellipſe 
in a and b: This Circle is equal to the Ellipſe, 
[as in Proof for Chap. 1. Sect. 7, Num. 10, ] 

Let a Body be ſuppos'd to ſet out from the 
Point E, at the ſame Moment that the Sun ſets 
out from its Apogezum A, and let this Body be 
ſuppos'd to move orderly through the Points 
„„ a, I, and b, ſo as to move all round the Cir- 
cumference of this Circle in the Space of a Side- 
real Year, and to move round it by an equable 
Motion, whilſt in the mean time the Sun moves 
in the Circumference of the Ellipſe ſo as to form 
elliptical Areas from the lower Focus J, equal 
to the Sectors of the Circle form*d by the Motion 
of the Body deſcrib'd, in all Intervals of Time. 


4. Let 


Sun's mean 
Anomaly. 


True Ano- 
maly. 


Of the Mo T1oN 


4. Let the Angles E T., E Tg, in the Se- 
micircle E al, be given, determining the Di- 
ſtance of the Body eaſtward from the Point E, 


that is, determining the Sun's Places at the 


Points y and g, according to the middle Motion 
ſpoken of, [Chap. 1. Sect. 7. Num. 2.] at ſome 
Moments of Time reſpectively; and let the 
Sectors ET, E T g, be equal to the elliptical 
Areas AT, AT), form'd by the Sun's ap- 
parent Motion eaſtward from the Apogzum A to 
the Points of its Orbit / and reſpectively. 

The Angle ET, is call'd the Sun's mean 
Anomaly correſponding to the Angle AT, 
which is call'd the Sun's true Anomaly. 

So, likewiſe, the Angle ETg is call'd the 
Sun's mean Anomaly correſponding to the Angle 


AT}, which is call'd the Sun's true Anomaly, 


in the Sun's Deſcent from the Apogæum to the 
Perigæum. 


The Sector ET, here being = the elliptical 


Area AT /, by taking out the Sector E Tr 


from both Sides, we have left on the one Side 
the Scctor r T ” = the curvilinear Trapezium 
ELA on the other Side. 

And the Sector E T g being equal to the el- 
liptical Area AT y, by taking the Sector ETS 
from both Sides, we have left on the one Side 
the Sector 5 T g == the great curvilinear Triangle 
Ea A- little curvilinear Triangle s a y on the 
other Side, 4 

For the Sector E T g = trapezional Ea TT? 
A little curvilinear Triangle s a + Sector s Tg. 
And the elliptical Area A T y = trapezional 
Ea, T + great curvilinear Triangle Ea A. 1 

So ſubtracting trapezional E a y T, from bot 
Sides, we have the Sector 8 T g little curvi- 
linear Triangles a) = great curvilinear Triangle 
Ea As ſo tanſpoſing, we have the Sectors 1g 

3 great 


of the SUN. 7 


== great curvilinear Triangle Ea A — little cur- 
vilinear Triangle sa. 

Let T cut the Arch E, iner, and let T2, 
produced, cut the Arch Eag ins. 

5. The Angles r Ty", and S Tg, are calPd Equations of 
the Equations of the Sun's Orbit correſponding the Sun's 
to the mean Anomalies ET. and ET g, being Orbit. 
to be ſubtracted from thoſe mean Anomalies, to 
leave the Remainders AT and AT) tor the 
Sun's true Anomalies reſpectively in the Sun's 
Deſcent from the Apogerum of its Orbit A, to the 
Perigæum of its Orbit B; becauſe in that De- | 
ſcent the Sun's apparent Motion, both under the | 
Ecliptick, and in its Orbit, is leſs than its middle 
Motion [Chap. 1. Sect, 7. Numbers 2, 9, 
and 10. ]. | 

6. Let the Angles I Th, and I To, in the | 
Semicircle Ib E, be given, determining the Di- 
ſtance of the Body caſtward from E, that is to 
ſay, determining the Sun's Places at h and o 
according to the middle Motion ſpoken of [in 
Num. 2. ] at ſome Moments of Time reſpectively ; 
and let the Sectors Il Th, I T o, be equal to the 
elliptical Areas BTm, B Tn, form'd by the 
Sun's apparent Motion eaſtward from the Peri- 
gæum B to the Points of its Orbit mand n re- 
ſpectively. 

Let T n cut the Arch o E ins. 

The Semicircle Eal (180 or 6 Signs) + gw; mean 
Angle I T h, is call'd the Sun's mean Anomaly, Anomaly. 
correſponding to 6 Signs + Angle B T m, which 
is calPd the Sun's true Anomaly. 

So likewiſe 6 Signs + Angle I To, is calld Sams true 
the Sun's mean Anomaly, correſponding to 6 Anomaly. 
Signs + Angle B T n, which is calPd the true 
Anomaly of the Sun in its Aſcent from the Pe- 
rigæum to the Apogæum. 


* 
ao d ib a - * 


Here 


Equations of 


Of the Mor ION 


Here the Sector I T h being equal to the ellip- 
tical Area B T m, by taking out the elliptical 
Area B T k from both Sides, we have left on 
the one Side the elliptical Area k T m = the 
curvilinear Trapezium I B K h on the other. 

And the Sector I T o being equal to the ellip- 
tical Area B T n, by taking out the e liptical 
Area B T þ from both Sides, we have left, on the 
one Side, the elliptical Area 5 T n, equal] to the 
great curvilinear Triangle IB b — the little cur- 
vilinear Triangle obs. 

For the Sector I T o trapezional bB To 
great curvilinear Triangle I Bb ; and the ellip- 
tick Area B T n = trapczional bB T o + little 
curvilinear Triangle o b » + elliptick Area 
8 Tn. 

So ſubtracting the Trapezium bB T o from 
both Sides, we have the great curvilinear TIri- 
angle IB b on the one Side = little curvilinear 
Triangle ob + elliptical Area 4 T n on the 
other Side; ſo tranſpoling, we have the elliptick 
Area Þ Tn = great curvilinear I Bb — little 
curvilinear Triangle ob. 


. 1 * 
0 e 


Let Tu cut the Orbit in m, and let T h cut g 


the Orbit in k. | 
7. The Angles h Tu, and Þ T 5, are call'd the 
Equations of the Sun's Orbit correſponding to 
the mean Anomalies 6Signs + Angle II h, and 
6 Signs + AngleIT o, being to be added to 
| thoſe mean Anomalies to give the Sums 6 Signs 
＋ Angle B T m, and 6 Signs Angle B In, 
for the Sun's true Anomalies reſpect i vely, in the 
Sun's Aſcent from the Perigaum of its Orbit B, 


to the Apogæum of its Orbit A; becauſe in that 
Aſcent the Sun's apparent Motion, both under 


the Ecliptick, and in its Orbit, is greater than 
its middle Motion [Chap. 1. Sc&. 7. Num. 2, 
9, and 10.] 3 

In 


Sun's Orbit, A, 


% Note here, 1, If the Sun, — 
"Middle Motion, and in its Deſcent 


of the SUN. 9 
In the 1ſt Figure, draw T Y in the Plane of 


e Sun's Orbit, cutting the Ecliprick in y. 


8. In the 2d, 3d, and 4th Figures, with the Pccentrick 


L Radius C A, deſcribe the Circle As Bx round Circle, 
the Centre C; CA here being = CA in the iſt 
F 2 


call this Circle the eccentrick Circle. 
In the 2d Figure, from the Centre C, draw 
the Line CN, cutting the Eccentrick in N ſo 


as to make the Angle ACN equal to the given 
Angle E T' in the 1ſt Figure. 


* And, in the 3d Figure, from the Centre C, 
draw the Line CN, cutting the Eccentrick in 
N ſo as to make the Angle ACN equal to the 


Zgiven Angle ETg in the 1ſt Figure. 


From T, in the ad and 3d Figures, let the 


Line T Q be drawn, ſo as to make the Portion 
Jof the Eccentricik ATQ equal to the Sector 


ACN: From Q draw Q, cutting the tranſ- 


verſe Axis AB at Right Angles in, and cutting 
Zthe Arch of the Elliple in the Point e, and draw 


Te: Draw alſo T k parallel to CN, cutting the 


Eccentrick in k. 


So the Arch ATk, in the 2d Figure, == 
Angle E T » in the 1ſt Figure; and fo the Angle 
A k, in the 3d Figure, = Angle ET gin the 
Iſt Figure. 

In the iſt Figure, let the Apogaum of the 
| 15 at a Diſtance eaſt ward from 
the Beginning of the Sign v of the Ecliptick, in 
the given Angle y T A, at lome Moment of 


Time. 


to Its Firn Note. 
rom the 


Hpogæaum to the Perigæum, be at the Point “of 
Ihe Circle in the given Angle 7 T, at the ſame 
Moment of Time; then ſubtracting che Angle 
C TTE 


Second Note. 


Third Note. 


Of the Mor 1ioN 


Y TE from the Angle y Ty, we have the 
remaining Angle ET / for the mean Anomaly 
at that Moment of Time [according to Num. 4. 
above. ] 

In like manner, if the Sun, according to its 
apparent Motion, and in its Deſcent from the 
Apogeum to the Perigæum, be at the Point J of 
its Orbit, in the given Angle 7 T -, at the 
ſame Moment of Time, then ſubtracting the 
Angle TA from the Angle y T #, we have 
the remaining Angle AT# for the Sun's true 
Anomaly at that Moment of Time, [according 
to Num. 4. above.] 

Note here, 2. It the Sun, according to its 
middle Motion, and in its Aſcent from the Pe- 
rigæum to the Apogeum, be at the Point h of the 
Circle, in the given Angle I T H, notexceeding 
the AngleIT Y at the ſame Moment of Time; 
then ſubtracting the Angle Y T E from 12 


Signs — Angle h T Y., we have the Remainder 1 


b Signs + Angle I Th for the mean Anomaly 


at the Moment of Time at which the Angle 


YT TEE is given, [according to Num. 6. above.] 


In like manner, if the Sun, according to its 
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apparent Motion, and in its Aſcent from the 


Perigæum to the Apegæum, be at the Point m of 


| 

0 

* 4 
N 


its Orbit, in the given Angle B Tm, not ex- 
ceeding the Angle BT Y at the ſame Moment 
of Time; then ſubtracting the Angle Y TA 
from 12 Signs — Angle mT y, we have the 
Remainder = 6 Signs + Angle B T m, for the 


Sun's true Anomaly at that Moment of Time, 


[according to Num. 6. above.] 


Note here, 3. If the Sun, according to its 
middle Motion, and in its Aſcent from the Pe- 


rigeum to the Apogeum, be at the Point o of 
the Circle; in the given Angle I T o, exceeding 


the Angle IT Y at the ſame Moment of Time, 


then 
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of the SUN. 


then ſubtracting the Angle YT E — Angle 
To given, from 12 Signs, we have the Re- 
mainder = 6 Signs ++ Angle I T o for the mean 
Anomaly at the Moment of Time at which the 
Angle Y TE is given, [according to Num. 6. 
above, ] 

In like manner, if the Sun, according, to its 
apparent Motion, and in its Aſcent from the 
Perigæum to the Apegæum, be at the Point n of 
its Orbit, in the given Angle BT n, exceeding 
the Angle B T at the ſame Moment of Time, 
then ſubtracting the Angle TA — Angle 
Tu given, from 12 Signs, we have the Re- 
mainder = 6'Signs + Angle B T n for the Sun's 
true Anomaly at that Moment of Time, | ac- 
cording to Num. 6. above.] 


9. It being neceſſary, for expeditiouſly finding 
out the Sun's Place under the Ecliptick at any 
Moment of Time requir*'d, to have Tables at 
Hand of the middle Motions of the Sun, and of 
the Motions of the Apogeum in any determinate 
Numbers of Years, Days, Hours, Minutes, 
Sc. accordingly, I have compos'd ſuch Tables, 
which are ſubjoin'd at the End of this Volume: 
And becauſe it may be ſatisfactory to my Readers 
to know the Principles and Methods upon which, 
and by which I act, in framing thoſe Tables, I 
ſhall here underneath give an Account of them, 

In the firſt Place, I conſider, that in a Sidereal 
Year there are 365 Days ＋ 6 Hours + 9 Mi- 
nutes ＋ 14 Seconds, = 113609354400 Fourths ; 
and that in this Space of Time the Sun paſſes 
eaſtward throughout the whole Circumference of 
its Orbit; and that in Conjunction with the ſlow 
Motion of its Orbit eaſtward, likewiſe, it returns 
to be in Oppoſition to thoſe Stars in the Semi- 
circle of Latitude, "ow it was in Oppoſition to 

2 | at 


11 


12 


Of the Mot1oN 1 
at the Beginning of the Sidereal Year, | Chap. 1. 
Sect. 6. Num. 9.] 

And I conſider, that, in a Tropical Lear, 
there are 365 Days + 5 Hours + 48 Minutes 
+ 57 Seconds, and that in this Space of Time "M. 
the Sun moves eaſtward through 359* + 59! - 


10 + or” + 17% + of its Orbit, by the mid- 
dle Motion; and that the Sun's Apagæum, toge- 
ther with the Sun's Orbit, and the ſtarry Sphere, 
move eaſtward under the Ecliptick through the 
ſmall Arch of ir, of 49” -5 58 + 43 in that 
Space of Time; ſo by the joint Motions of the 
Sun in its Orbit, and of the Sun's Apegæum, the 
Sun moves all round under the Ecliptick in the 
Space of a Tropical Year [Chap. 1. Sect. 6. 
Num. 10, 

Upon theſe Foundations I build my Tables of 
the Sun's middle Motions in its Orbit, and of the 
Motions of the Sun's Apogeum, by calculating as 
follows: 4 
As the Space of a Sidereal Year (as 
113609354400”) : to 1 alias Year of 363 
Days (to 113529600000) :: ſo 360* (lo 
4665600000") : to 4662324722",7958897 + 
= 359*+-44'450'-12"4+02"" ,7958897 +. 

This is the Sun's middle Motion in its Orbit 
in 365 Days, 

And as 11 3609354400 Fourths : to 1 Day 
(to 311040000 Fourths) :: ſo 4665600000" : ro 
12773492“%, 3912216 f =59' + 08” +11”"+ i 
32"",3912216+, 3 

This is the Sun's middle Motion in its Orbit 
in 1 Day. 1 

And as 113609354400 Fourths : to 1 Hour 
(to 12960000 Fourths) : : ſo 4665 b00000" to 4 
532228"',8496242 = 2 27 T 50 
26" 84963424. * 


_ — — — = « = 


of the SUN. 
This is the Sun's middle Motion in its Orbit in 


1 Hour. 


Then, As the Space of a Sidereal Year 


| (113609354400 Fourths) : to the Space of a 


Tropical Year (113604973200 Fourths) : ſo 360? 


| Ay 4666420077“ „08088424 
359 ＋ 59 T10"+or”"Þ+1 8 0805 542-t. 


This 1s the Sun's middle Motion in its Orbit 


in a Tropical Year. | 
And as 113609354400 Fourths : to 20 Min. 
8 +1 7lec.(to 4381200 Fourths):: ſo 4665600000 '! 


: to 179922"",9194458— = 49" ＋ 58" 4 


© 42"",9194458—, 


This 1s the Sun's middle Motion in its Orbit 


in 20 Minutes + 17 Seconds, in the Difference 
in Time by which the Sidereal Year exceeds the 
Tropical Year; and this is the Motion of the 
= Sun's Apogzum, and of the Motion of the Sun's 


orbit, and of the Line of Apſes alſo, together 
with the Motion of the ſtarry Sphere eaſtward 


under the Ecliptick in the Space of a 1 ropical 
Tear, [Chap. 1. Scct. 6. Num. 10. ] 


And for the Motions of the Sun's Apagæum 


under the Ecliptick, As the Space of a Tropical 
Tear (113604973200 Fourths) : to 1 Julian 
3 Year of 365 Days (to 113529600000 Fourths) 


: ſo the Motion of the Sun's Apogeum in a 


4 Tropical Year (ſo 179922"",9194458 — ) 
179803“, 3464462 + = 49" ＋ 50" 43“ 
55464482 + 


This is the Motion of the Sun's Apogeum eaſt- 


ward under the Ecliptick in the Space of 365 
= Days. 
And as 113604973200 Fourths : to 1 Day 
4 (to 311040000 Fourths): : ſo 179922”",9194458 


: 492"",6124560+ =8"+12" 1,5124560 +. 
This 
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This is the Motion of the Sun's Ategæum eaſt- 
ward under the Ecliptick in the Space of: 


Day. 
And as 113604973200 Fourths : to 1 Hour 
(to 12960000 Fourths) :: fo 1799229194438 


20% 2551903 this is the Motion of the Sun's + 


Apogeum eaſtward under the Ecliptick in, the 
Space of 1 Hour, 

And there 15 no need of Calculation for find- 
ing the Sun's middle Motion in its Orbit, or tor 
finding the Motion of the Sun's Apegaum under 
the Ecliptick for Minutes, for Seconds, for 
Thirds, or for Fourths ; becauſe i Minute being 
the Goth Part of one Hour, and 1 Second being 
the Goth Part of one Minute, and ſo on; thole 
Numbers which are Degrees in the Motions cor- 
reſponding to Hours, they will be prime Scruples 
in the Motions correſponding to Minutes ; and 


they will be ſecond Scruples in the Motions cor- 


reſponding to Sec nds; and fo on. 


And the Table of theſe Motions is ſo order'd, 3 


as that, at one View, the Motions correfponding 
reſpectively to Minutes, to Seconds, to Thirds, 
and to Fourths, are diſtinctly ſeen, 

Likewilr, it being neceſſary, for 9 
ſuiting the Equations of the Sun's Orbit to their 


correſponding mean Anomalies, to have a Table 
at hand of thoſe Equations; accordingly, 1 
have compos'd ſuch a Table, which I have put 
among my Tables at the End of this Volume; 
and, for the Satisfaction of my Readers, I have 
deſcrib'd upon what Principles I have proceeded * 


-* 

p 1 5 
1 

o 2 


in filling that Table, and have given Directions, 
in my Examples, for the Uſe of thoſe Equations, 
[ Chap. 5. Sections 4, and 5. ] 
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SECT. u. 
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; J and the Sum cf theſe two Angles 2159 ＋ 44. 


. IN the Julian Year of Chriſt 1711, on the Second 
* | 3oth Day of January (Old Style) at oo Section. 
altronomical Hour, but at the 12th Hour, ac- 
—— to common Computation, the cortected 
Diſtance of the Sun's remote Limb from the 


Wertex was 66*4-10/4+40"; and on the ſame 


Day, at oo aſtronomical Hour + 2 Min. + 


16 Sec. the corrected Diſtance of the Sun's near- 
teſt Limb from the Vertex, was CS -S 4-40", 
Tupon the Semi-meridian of Greenwich | 15 in the 
Z2d Volume of Flamſtzed's Obſervations.] 


The Difference betwixt thoſe two Diltances, 


= 32/and the Halt Difference = 16'; ſo adding 
theſe 16“ to the Diſtance of the neareſt Limb, 
we have the Diſtance of the Sun's Centre ſouth- 

ward from the Zenith at the Time of Obſerva— 


4 tion = 65%4-54'-44-40". 


So that at Noon, on the ſaid goth Day of 


January, the refracted Altitude of the Sun's 
Centre above the Senſible Horizon of Greenwich, 
was = 24*+05'+20", which did exceed the 
EZ Sun's apparent Height by the Angle of Re- 
fraction, as is ſet forth above, in Chap, 2. Sect. 1. 
Num. 4. ] 


Then calculating by my Method, | in Chap. 2. 


Sec. 6. Num. 1, and 2.] I find the biggeſt ex- 
X ternal Angle (the Angle bD G) = 11” +01” 
. 3 +42", 


And proceeding according to the Continuation 


of that Method, I find wm un 


the external Angle 9,3,2=10+59+ 54 
and the external Angle 10, 4, 3 510 59 50 


And 
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And this Sum being multiplied by 5, we have 
the Product = 1'+49'4-58"—+-40"", 

And becauſe the external Angle b D F is leſs 
(and very conſiderably leſs) than 30 Seconds, [ 
ſhall take this Product for the Angle of Refra- 
ction correſponding to the refracted Altitude, 
= 24%+05'+20", according to what is ſet forth 
above, [in Chap. 2. Sect. 6, Exam. 4. Num. 11. 

So ſubtracting this Angle of Refraction out of 
24* + 05' + 20”, we have the Remainder = 
24*%+03'+30'+ 014-20", for the Sun's ap- 
p+irent Height at Noon, at Greenwich, at the Be- 
ginning of the ſaid goth aſtronomical Day of 
Januar). 

2. Now the Sun being thought to be in its 
Perigaum when it is nearly under 7* of V, or at 
about one Week after the Winter Solſtice, in this 
Age, which is about the 17th Day of December, 
and there being 44 Days betwixt the 17th of 
December and the 3oth Day of January next fol- 
lowing, therefore on the Noon of the 3oth Day 
of January abovelaid, the Sun had moy*d eait- 7 
ward in its Orbit by the middle Motion, 1 Sign 
-1-13*+22/-+00"4 2754-44" [by my Tables], 
from the Point of the Perigaum of its Orbit, and 
was nearly at its leaſt Diſtance from the Earth, 

In the iſt Figure for Sect. 2. Num, 2. Jet the 
Angle Bcm = 1 Sign + 13* ＋ 22'-þ00”-+27'' 8 
+44", B being the Point of the Perigaum of 7 
the Sun's circular Orbit, c being the Centre of it, 
T being the Centre of the Earth, and the Centre 
of the Ecliptick, and m being the Point of the 
Orbit in which the Sun was at Noon on the ſaid 
3oth Day of January. Draw T m and om. 

Here putting c m (the Sun's middle Diſtance 
from the Earth) = 192750c000, we have T. 
(the Eccentricity of the Sun's Orbit) =37500000 


[as in Scct. 1. Num. 9.]; and having the Angle 


.4Y 
= 
CN _”/ 
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OY 
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e nem 43%Þ22)400"427"+44"", we have 
the Line T m = 1900414327 of fuch Parts as 
8 give the Semidiamerer of the Farth == 50009 
| las in the firſt Proof]. 


ad oe ns —— 
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But it is to be noted, that the Day of the Year Noe, 
h aſſum d here of the Sun's being in its Perigzum, 


| 8 not to be taken for the certain fix'd Day of the 
 F$Sun's being there; this is aſſum'd only for the 
— Sike of nearly finding the Length of the Line 
J- 


I'm, and thereby of nearly finding the Sun's 
„ Jiurnal Parallax at Noon on the laid goth Day 
of of January, 
 Z The like is to be noted for my Aſſumption of 
t the Day of the Year of the Sun's being in its 
at Aha cum or Perigeum in cach of the Sections 
below. [See the Note in the iſt Figure for Chap, 
4. Sect, 2, Num. 2. 
* Let the Angle fk w (in the 2d Figure for 
1- Sect. 2. Num. 2.) = 24" oO ao!“ 
1y ((= the Sun's apparent Eleight at Noon at Green- 
[t- Frvich on the ſaid zoth of January) [as in Num. 


zun .] Let the Sun be ſuppos'd to be at the Point 

J. Iv, at the Fxtremity of the Line k W: From the 

nd Centre of the Earth c, draw c w, where c W 
Im in the 1ſt Figure for Sect, 1. Num. 3. 

he Then cw being — 1900414327, and ck (the 

# 2 Larth's Semidiameter) being, = 70000, we have 

0 


the parallactick Angle c w k = 6" 5 g“ 
it, T in the 2d Proot ]; and adding this paral- 
Jactick Angle to the Sun's apparent Height 
he above, (to the Angle fk w) we have the Sum 
ud = 24 +03 rn for the Angle 
# cw; namely, for the Sun's true Height above 
ce the Rational Horizon of Greenwich at Noon on 
the ſaid zoth Day of January, reg 0 
hat is ſet forth above [in Chap. 1. Sect. 8. 
um. 3. and in Chap. 3. Num. 11, and 12. ]. 
D Then 
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Of the MoTt1oN 
Then ſubtracting this Angle F c from the 
Height of the Equinoctial Circle above the 


Rational Horizon of Greenwich, (from 38% 3 1' 
—-27”) Cas in Sect. 1. Num. 2.] we have the 


Remainder = 14*7-27'+50"4-02"435"", for 
the Sun's Declination ſouthward from the Equi- 
noctial at that Moment of Time, 


Firſt PROOF 
For Sect, 2. Num. 2. 


[See Fig. t. for Sect. 2. Num, 2.] 


In the Triangle Tem, Fre Side c M=192 7 500009 
we have the Side Tea 4375c0000 


— — 


So we have the Sum of thoſe Sides —196 5090009 
And the Difference of thoſe Sides — 1890000090 
And we have the Angle 
comprehended be- V 
tween thoſe Sides, = 43+22-bou+: 14-44 
the —_— Bc m (the 
Angle Tom) 
So we have the Sum of 
the oppoſite Angles 
(the Sum of the >}>=135+37+59+32-b-15 
Angles c T m and 
Ae If 8 f 
nd the Half Sum © - 
thoſe Angles 12 68+18+59+46+ 07 
And the Tangent of the Half Sum 
of thoſe Angles 
Then, As the Sum of the Sides (19650009000) : to 
the Difference of the Sides (18900c0099) : : (9 
the Tangent of the Half Sum of the Angles 
( 251501,029) : 2419015 E; which is the 
Tangent of 6794-32'/+24"+52/+01", which 
is the Half Difference of the oppoſite Angles. 
So ſubtracting this Half Difference of oppoſite 
Angles from the Half Sum, we have the Re- 
mainder = 46'+34" +5447 for the es 
nglc 


2251501029 


x KY . 
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2 


of the Sun. 


Angle cm T [by 4th Caſe of plain oblique- 
angled Triangles, Caſwwe/7). 


HH FAM 


A / il 
Then the Sine of 46 +3445 4+07= 1354,67 


And Sine of en 5444 68660, 6 ; 
| ) 


And as the Sine of em T' (1354,960) : Tc 
(z 500000) : : ſo the Sine of em (68656 632) 
: 19004143274, which is = T m, == the Sun's 
Diſtance trom the Centre of the Earth at the 
Tim of the Ooſervation made on the {aid oth 
of January, in ſuch Parts as give the Semi- 
diameter of the Earth = 7000v. 


Second PROOF 
For Sect. 2. Num. 2. 


[See Fig. 2. 
The Angle f k 0 being — 24 ＋03 “ ＋30 “CA 91 * 


20”, we have the Angle c k w (909-4-tk w) = 

114%+03'+30" 4-01-4209 ; and we have the 

Sine of this Angle ck w (the Sine of its Sup- 

plement) = 9$1313,0546, 
Then as c w (1900414327) : Sine of c k 

(91313,0846) :: ſock (70009): 2, 36 4 , which 
Z is th: Sine of 6"+56 "+05", which is the 
Angle c w k [by Cale 1. of Oblique-argled Tri- 
angles, Caſwell}. 


1 8 . 8 4 * 


- 


2 * 


3. The 3oth of January, in the ſaid Year 
21711, was nearly in the Middle of the Space of 


Time betwixt the Winter Solſtice and the Spring | 


Equinox next following; and the Sun being in 
the Beginning of the Sign Capricorn at the Win- 


ter Solſtice, in its Aſcent towards the Sign Aries 3 
therefore, on the ſaid 3oth Day of January, the 


Sun was ſomewhere under the Quadrant of the 
Ecliptick betwixt the Beginning of the Sign 
Capricorn and the Beginning of the Sign Aries. 


D 2 In 
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In the Figure for Sect. 2. Num. 3. let the 
Arch Pe repreſent the Quadrant of the Eclip- 
tick betwixt the Beginning of Aries and the Be- 
ginning of Capriceru; and let the prick-lin'd 
Arch B A « repreſent a Quadrant of the Equi- 
noctial northward above the Quadrant of the 
Ecliptick i PY. 

Let N be the North Pole of the Equinoctial, 
and let the Line N A Pn repreſent an Arch ot 
the Semi- meridian of Greenwich cutting the Arch 
P in P betwixt Y and v, the Sun being at 
P at the Time of Obſervation mention'd : So 
the Arch N A 1s a Quadrant cutting the Arch 
B A - at Right Angles in A“; ſo the Triangle 
PAB is a ſpherical Triangle, right-angled at 
A, and the Arch P A 1s perpendicular to the 
Baſis BA, and the Arch of the Ecliptick Y P is 
the Hypothenuſe of the Triangle P AB. Let 
the two-lin'd Arch HIlno be an Arch of the 
Rational Horizon of Greenwich cutting the Equi- 
noctial in l, in the Arch B A » produced beyond 
„„ and cutting the Semi-meridian of Greenwi » 
in n below I'; ſo the Arch of the Semimeridian 
nP —=24%3-03'+36"+57""—-25"" (= the Sun's 
true Height above the Rational Horizon ot 
Greenwich at Noon on the ſaid 3zoth Day of 7a- 
ruary) [as in Num. 2.] and the Arch of the 
Semimeridian P A = 14* + 27/ + Soo“ 
35“ (=the Sun's Declination ſouthward from 
the Equinoctial at Noon on the ſaid 3oth of Ja- 
nuary) (as in Num. 2. 

So in the ſpherical Triangle PAB, having 
the Leg PAS IA 27 ＋ 5% -O“ 35 
and having the Angle oppolite that Leg = 23 
—+28'4+54", [as ig Chap. 3. Num. 13.] we have 
the Hypothenuſe YT ÞP = 38*-+49\/+0F” [as in 
the Proof]. 


Then 


of the SUM. 21 


Then ſubtraQting this from 90*, we have the 
# Remainder = 51* ＋ 10 + 56” for the Arch sun's Place at 
w P); and out of this ſubtracting 30“, we find, Noon Faxu- 
| = that, at Noon at Greenwich, on the 3oth Day of- 30, 1711. 
5 January, (Old Style) in the Julias Year of Chritt 
e 1711. the Sun, at P, was under 21*4+10+-+ 56" 

of =, (of Aquarius) according to its apparent 
K 4 Motion, 


= 

: For Sect. 2. Num. 3. 

7} : Py MH . 

„ > The Angle PBA =23%þ28"+54", and the Sine 
a of it = 39845,58. 5 1 
The Leg P A= 1 z JT sz“, and 
il L the Sine of it = 24970,99 

e. Then, As the Sine of PB A (3984558) : Sine of 
is P A (24976,99) :: ſo Radius ( 1000co,co) 3 
t 6 2084,47 = Sine of data, which is 


= the Hypothenuſe y P [by Cale 10. of Right- 
angled [pheiical Triangles, Caſrvet? ], 


5 £3 CY AM 


1 1 


's IN the Julian Year of Chriſt 1711, on the 


ot 3 27th Day of May, (Old Style) at oo aſtro— 
4- nomical Hour, (but at the 12th Hour according 
12 to common Computation) the corrected Diſtance 


of the Sun's Centre from the Vertex was 287 
m 43 ＋ 40“ [as in Vol. 2. of Flamſteed's Obſer- 
4- _ vations}. 

So that at Noon on the ſaid 27th Day of May 
in 1711, the refracted Altitude of the Sun's 
„Centre above the Senſible Horizon of Greenwich 
3˙ was 61*+16'-{-26', which did exceed the Sun's 
ve apparent Height by the Angle of Refraction, as 
in is above ſaid [ Chap. 2. Se. 1. Num. 4. J. 

= Then calculating by my Method in Chap. 2. 
+ Sect. 6, Num. 1, and 2. I find the biggeſt 
en external 


Sun's appa- 
rent Height 
on the 2 Chas 
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external Angle (the Angle b D UV) = 2"+42/7 
＋ oo. | 

Now when the refracted Height of a Star is 
= 58* + 50 A 30“, as the external Angles ad- 
vance upwards from the external Angle b D V, 
they diminiſh gradually by ſomething leſs than 
ane fourth Scruple, as above [ Chap. 2. Exam- 
ple 1.]; fo that here, as the external Angles ad- 
vance upwards from the Angle b D Y, they muſt 
diminiſh gradually by — yet leſs than 
one fourth Scruple. 

So diminiſhing accordingly, and accommo- 


dating to the Proceeding in that 1ſt Example, 


having 6 1. a 


the external Angle bDY =2+425-9 

we may put the external Angle AD = 

3 420+7 

and we may put the ex-] 8,2,1 == 7 
ternal Angle 9,32 TY 


10,4,3 =2+-42+5 
ſo the Sum of the Angles 9,3,2 and 10,4,3 


=5 "+24"+1 1%. 
This Sum being multiplied by 5, we have the 
product 27 ＋ . 55", 

This I ſhall take for the Angle of Refraction 
correſponding to the refracted Altitude 61*+16' 
+20”, (the Angle b D J being very much leſs 
than 30 Seconds) [as in Chap. 2. SeR. 6. 
Num. 11.] 

So ſubtracting this Angle of Refraction out of 
61 16/420", we have the Remainder = 61* 
+ 15'+52"4-59"+05", for the Sun's apparent 
Height at Noon, at the Beginning of the 27th 
aſtronomical Day of May, (Old Style) in the Ju- 
lian Year of Chriſt 1711. 

2, Now the Sun being: thought to be in its 
Perigeum when it is nearly under 7* of Capricorn, 
or about the 17th Day of December, and there 


being 


of the Sun. 


being 161 Days betwixt the 17th of December 
and the 27th Day of May next tollowing z there. 
fore, on the Noon of the 27th Day of May above- 
; ſaid, the Sun had mov'd eaſtward in its Orbit 


by the middle Motion, 5 Signs +08*4-40/+ 


58” +57" +54", [by my Tables] from the 


Point of the Perigeum of its Orbit, and was 


_- 


— * 
F .  H ” 


nearly at its greateſt Diſtance from the Farth. 

In the iſt Figure, tor Sect. 2. Num. 2. let the 
Angle Ben 5 Signs +08*-40'++58"4-;7'' 
＋54% 

Then putting and reaſoning as in Sect. 2. 
Num, 2. we have the Line T n (the Sun's Di- 
ſtance from the Centre of the Earth at Noon at 
Greenwich on the ſaid 27th Day of May) =: 
1962540544 of ſuch Parts as give the 1 


meter of the Earth —= 70000 {ſee the Notes in 
# Sect. 2. Num. 2. and the Figure for Sect. 2. 
Num. 2.]. 


Let the Angle fkw (in the 2d Figure for 


; Sect. 2, Num. 2.) =61* + 15' + 52" +59" 


= 05”', (= the Sun's apparent Height at Noon at 


* Greenwich on the ſaid 27th Day of May) [as in 
Num. 1.] Let the Sun be ſuppos'd to be at the 
Point w, at the Extremity of the Line kw; 
from the Centre of the Earth, c, draw c w, where 
ern, in the iſt Figure for Sc. 1. 
Num. 3. 


Then c w being = 1962540544, and ck (the 


5 Earth's Semidiameter) being — 70000, we have 
the parallatick Angle c w k = 3" +32"'+08"" 


[as in the Proof], 
And, adding this parallactick Angle to the 


5 Sun's apparent Height, (to the Angle f k w above) 
wie have the Sum = 61*+15'+5;6"+3 1/413 | 


*X for the Angle Fc w, namely, for the Sun's true 


. ; Height above the Rational Horizon of Green- 
wich at Noon, on the ſaid 27th Day of May, 
'Y 1 [according 
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ſaccording to what is ſet forth above, in Chap. 1. 


Sect. 8. Num. 3. and in Chap. 3. Num. 11, and 
12. 

Iden ſubtracting 33*4-31'4+27" (the Height 
of the Equinoctial Circle above the Rational 
Horizon of Greenwich) [as in Sect. 1, Num. 2. 
from this Angle Fc w, we have the Remainder 
=—22* + 44 + 29"+ 31" + 13"", for the Sun's 
Declination northward from the Equinoctial at 
that Moment of Time. 


PROOF 
For Sect. 3. Num. 2, 


The Angle f k being = 61%+1 5/4 52+ 594 
05”, we have the Angle ck w (99*+t kw) 
= 1519415452745" +05", and we have 
the Sine of it, (the Sine of its Supplement) 
* 48074, 3 51. 

Then, As c w ( 19925490090) : Sine of c K V 
(48976 351-):: ſock (jceco) : 1,7148, which 
is the Sine of 5"-+32408", which is the 
Angle c w k [by Trigonometry.] 


3. The 27th Day of May, in 1711, above 
faid, being advanced beyond the Spring Equi— 
nox to be about a Fortnight diſtant from the 
Summer Solſtice, and the Sun being in the Be- 
ginning of the Sign Aries of the Ecliptick at the 
Spring Equinox ; and being in the Beginning of 
the Sign Cancer at the Summer Solſtice z there- 
fore at the Time of Mr, Flamſtzed's Obſervation 
on the ſaid 27th of May, the Sun was pretty 
much adyanced under the Sign Gemini, 

In the Figure for Sect, 3. Num. 3. let the 
Arch J & It & repreſent the Quadrant of the 
Ecliptick betwixt the Beginning of Aries and the 
Beginning of Cancer, and let the prick-lin'd 


Arch 


— ® N jd 
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n TT i þ ww kc me. Darts anos ad. a 


of the SUN, 25 


Arch BA - repreſent a Quadrant of the Fqui- 
Fnoctial Circle ſouthward below the Quadrant of 
the Ecliptick Y & U S. 
* Let N be the North Pole of the Equinoctial. 
and let the Line NP An repreſent an Arch of 
the Semimeridian of Greenwich cutting the Arch 
of the Ecliptick in P, in the Point the Sun was 
under at the Moment of Mr. Hamſtced's Oblcer- 
vation; ſo the Arch NPA is a Quadrant cut- 
ting the Arch BA + at Right Angles in the 
Point A. 
So the Triangle PA is a ſpherical Triangle, 
Fight-angled at A, and the Arch PA is perpen- 
xicular to the Balis BA, and the Arch of the 
Mcliptick YELP is the Hypothenuſe of the 
Triangle PAB. 


| Leet the two-lin'd Arch H 1no be an Arch of 
the Rational Horizon of Greenwich, cutting, the 

L quinoctial in J, in the Arch AB produced 
/  ®þ+ryond B, and cutting the Semimeridian of 
Greenwich inn, ſouthward from A. 


So the Arch of the Semimeridian n AP —= 

*+15'+56"-þ-31"'4+13", as repreſenting the 
un's true Height; and the Arch A Þ == 22% 4- 
L14'4-29"+ 31/413", as repreſenting the Sun's 
Declination northward from the Equinottial at 
the Noon on the ſaid 27th Day of May, [as in 
Num, 2.] 


© © So in the ſpherical Triangle P A B, having the 


_— 22544 +29" +31"+13"", and 
4 having the Angle oppoſite that Leg =24%4-28/ 


+54", [as in Chap, 3. Num. 13.] we have the 
„ Hypothenuſe v + I P=—7,%4-58/4-23"433 
+27”, [as in the Proof. 

Ihen ſubtracting this from 90, we have the 
\ JE mainder = 401/436" +26" 1.33% for 
© WeArch P © of the Echptick 3 and ſubtracting 
Wis out of 30*, we have the Kernainder equal 
ch A E. to 
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Lo to what is ſet forth above, in Chap. 1. 
ect. 8, Num. 3. and in Chap. 3. Num. 11, and 
12. 

Iden ſubtracting 38*4-31'4+27” (the Height 
of the Equinoctial Circle above the Rational 
Horizon of Greenwich) [as in Sect. 1. Num. 2.] 
from this Angle Fc w, we have the Remainder 
=22* 44 * 29 ＋31 “0 + 13%, for the Sun's 
Declination northward from the Equinoctial at 
that Moment of Time. 


PROOF 
For Sect. 3. Num. 2. 


The Angle fk w being = 1 c 5g 
05”, we have the Angle c kW (90*+t kw) 
= 1519-41 5'+52"+59" +05", and we have 
the Sine of it, (the Sine #1 its Supplement) 
= 4897635 1+, 

Then, As c w ( 1962540000) : Sine of ck V 
(48976 N : ſock (o co): 1 1,7148, which 
is the Sine of 432% bog which is the 
Angle c k [by Trigonometry.] 


3. The 27th Day of May, in 1711. above 
faid, being advanced beyond the Spring Equi- 
nox to be about a Fortnight diſtant from the 
Summer Solſtice, and the Sun being in the Be- 
ginning of the Sign Aries of the Ecliptick at the 
Spring Equmox; and being in the Beginning of 
the Sign Cancer at the Summer Solſtice; there- 
fore at the Time of Mr. Flamſteed's Obſervation 
on the ſaid 27th of May, the Sun was pretty 
much advanced under the Sign Gemini, 

In the Figure for Sect. 3. Num. 3. let the 
Arch Y & IS repreſent the Quadrant of the 
Ecliptick betwixt the Beginning of Aries and the 
Boginning of Cancer, and let the prick-lin'd 

r 
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of the SUN. 


Arch BA = repreſent a Quadrant of the Equi- 
noctial Circle ſouthward below the Quadrant of 
the Ecliptick Y & I S. 

Let N be the North Pole of the Equinoctial, 
and let the Line NP An repreſent an Arch of 
the Semimeridian of Greenwich cutting the Arch 
of the Ecliptick in P, in the Point the Sun was 
under at the Moment of Mr. Hlamſteed's Obſer- 
vation; ſo the Arch N PA is a Quadrant cut- 
ting the Arch BA at Right Angles in the 
Point A. | 

So the Triangle PA is a ſpherical Triangle, 
right-angled at A, and the Arch PA is perpen- 


dicular to the Baſis BA, and the Arch of the 


Ecliptick YG IP is the Hypothenuſe of the 
Triangle PAB. 

Let the two-lin'd Arch HI no be an Arch of 
the Rational Horizon of Greenwich, cutting the 
Equinoctial in l, in the Arch æ A B produced 
beyond B, and cutting the Semimeridian of 
Greenwich in n, ſouthward from A. 

So the Arch of the Semimeridian n AP 
61*+15'+56"-31"+13", as repreſenting the 
Sun's true Height; and the Arch A Þ = 22*%+ 
44/429" +g1''+13", as repreſenting the Sun's 
Declination northward from the Equinoctial at 
the Noon on the ſaid 27th Day of May, Cas in 
Num, 2.] | | 

So in the ſpherical Triangle P A B, having the 
Leg AP==22%*-44 +29" +3113", and 
having the Angle oppoſite that Leg =23%+28/ 
+54", [as in Chap. 3. Num. 13.] we have the 
Hypothenuſe Y > I P=7,*+58'4+23"433" 
+27, [as in the Proof.) 

Then ſubtracting this from 90*, we have the 
Remainder = 4*+01'4+ 36"+26'"'4-33"”, for 


the Arch P Sof the Ecliptick; and ſubtracting 


this out of 30 we have the Remainder equal 
0 


25 
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to 15*458/+2 "433" +27" of I (of Gemini) 
for the Point of the Ecliptick under which the 
Sun, at P, was, according to its apparent Mo- 
Sun's Pace tion, at Noon, at Greenwich, on the 27th Day of 


at Noon May AJay, (Old Style) in the Julian Year of Chriſt 
27, 1711. 1711. 


PROOF 
For Sect. 3. Num. 3. 


18 


In the Figure for Sect z. Num. 3. the Angle 
P BA = 23*þ28'+54”, and the Sine of it 3 


* 39845,561 3 the _ PA = 22*-44/4+:2 9" q 
ine 


4-311 gr, and the 
Then, 

As the Sine of P BA (39845, 561): Sine of PA 
(38657 466): :ſoRadius(100000,000): 97018, 2 50 
= Sine of 7594+5$/4+-2 374-33 +27", = Sine 
of Hypotbenuſe W II P, [by Caſe 10 cf 
Right-angled ſpherical Triangles, Caſive/} } 


of it = 3865466. 


SE CT. IV. 


1. IN the Julian Year of Chriſt 1711. on the 
14th Day of July, (Old Style) at oo aſtro- 
nomical Hour, (but at the 12th Hour according 
to common Computation) at Noon, the cor- 
rected Diſtance of the Sun's Centre from the 
Vertex was 31*+40'+20" [as in Vol, 2. of 
Flamſtee,/'s Obſervations]. 
So that at Noon on the ſaid 14th Day of 7 
the refracted Altitude of the Sun's Centre above 
the Senſible Horizon of Greenwich, was 58*4+ 
19/-4-40”, which did exceed the Sun's apparent 
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Height by the Angle of Refraction, as is ſaid | 


above [ Chap. 2, Sect. 1. Num. 4.]. 


Then calculating by my Method in Chap. 2. 


Sect. 6. Num. 1, and 2, I find the biggeſt ex- 


ternal | 
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ternal Angle (the Angle b D N) = 3"+3"- 
20" 

And taking the external Angles upwards to 
diminiſh by ſomething leſs than one fourth Scru- 
ple, as in Chap. 2. Sect. 6. Exam. 1. and di- 
miniſhing accordingly, and accommodating to 
the Proceeding in that iſt Example, having 
the external Angle b D 75 2340 20 
we may put the external Angles AD==3-03+19 


and we may put the ex-] 8,2,1 =2+03-17 

ternal Angles 9,3,2=3-+-03+17 

10,4,3 =3-+03-+16 

ſo we have the Sum of the Angles 9,3,2 and 

10,4,3==6"-4-06''-4-33""; multiplying this Sum 

by 5, we have the Product = 3o/-|- 32" -|- 
L 

This I ſhall take for the Angle of Refraction 
correſponding to the refracted Altitude 58*+-19/ 
+40”, (the Angle b D J being very much leis 
than 30 Seconds) [as in Chap. 2. Sect. 6, 
Num. 11.7]. 

So ſubtracting this Angle of Refraftion out of 
53*+ 19/4-40", we have the Remainder = 5 8* 
+19'4+09"+27'/-- 15”, for the Sun's apparent 
Height at Noon on the 14th Day of 7uly, (OU 
Style) in the Julian Year of Chrilt 1711. 

2. Now the Sun being thought to be im its 
Apogeum at about the 18th Day of Zune in this 
Age, and the 14th of 7uly being about 26 Days 
after, the Sun was in its Apogeum in the Year 
1711; therefore at Noon at Greenwich, on that 
14th Day of Ju, the Sun had mov'd eaſtward 
in its Orbit, by the middle Motion, = 245% 4-37' 
+33", from the Point of the Aprgaum of its 
Orbit, and was nearly at its greateſt Diſtance 
from the Earth, 

E 2 In 
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In the y Figure for Sect. 2. Num. 2. let the 
Angle Ac = 28 3/33“; then putting 
and reaſoning as in Sect. 2. Num. 2. we have 
the Line T7 == 1961461443 of ſuch Parts as 

ive the Semidiameter of the Earth = 70000, 
the Line T. being to be taken for the Sun's 
Diſtance from the Centre of the Earth at Noon 
at Greenwich on the ſaid 14th Day ot July [See 
the Notes in Sect. 2. Num. 2. and the 1ſt Figure 
for Sect. 2. Num. 2.]. I 

Let the Angle f Kk w (in the 2d Figure for Sc.. 
2. Num. 2.) =58* + 19 + 09" + 29" +15", © 
(= the Sun's apparent Height at Noon at Green- 7 
wich on the ſaid 14th Day of July) [as in Num. 
1.]; let the Sun's Centre be ſuppos'd to be at W, 
at the Extremity of the Line kW; from the 
Centre of the Earth, c, draw cw, where c w = 
T 9, in the Figure for Sect. 1. Num. 3. 

Then c w being = 1961461443, and ck (the 
Earth's Semidiameter) being == 70000, we have 
the parallactick Angle c wk = 3"+ 51" 51" 
[as in the Proof ]. 

And, adding this parallactick Angle to the 3 
Sun's apparent Height, (to the Angle f k w above) 
we have the Sum =58*%þ+19'+13"+19"+6"", Þ 
for the Angle Fc w, namely, for the Sun's true 
Height above the Rational Horizon of Gre: u- | 
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wich at Noon, on the ſaid 14th Day of July as 
in Chap. 3. Numbers 11, and 12.]. 

Then ſubtracting 38%þ31'427", (the Height 
of the EquinoCtial Circle above the Rational 
Horizon of Greenwich) [as in Sect. 1. Num. 2. 
from this Angle Fc w, we have the Remainder 
= 19* + 47'4+ 46" +19" +06", for the Sun's 
Declination northward from the Equinoctial at 
that Moment of Time, 
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of the SUN. 


FROUF 
For Sect, 4. Num. 2: 


The Angle f kw being = 58%þ19/4-097-Þ-25 
I 5%, we have the Angle c kw = 148044197 
og” +27 +15; and we have the Sine of 

this Angle c kw (the Sine of its Supplement, 


319 + 40'+ 50” + 32" +45") = 52518,5255. 
Then, As cw (1961461443) : Sine of ck w 
(52 518, 5255) :: ſo c k (70000) : 1,8743—, which 
is the Sine of 3“ + 51” + 5%, which is the 
Angle c w k, [by Trigonometry }. | 


3. The 14th Day of 7uly, in 1711. aboveſaid, 
being advanced about 34 Days beyond the Sum- 
mer Solſtice ; therefore, at the Time of Mr, 
Flamſized's Obſervation on the ſaid 14th Day ot 
July, the Sun was ſomewhere near the Sign & 
(Leo) of the Ecliptick. | 

In the Figure for Sect. 4. Num, 3. let the Arch 
S & M = repreſent the Quadrant of the Ecliptick 
betwixt the Beginning of the Sign go and the 
Beginning of the Sign , and let the prick-lin'd 
Arch K E repreſent a Quadrant of the Equi- 
noQtial ſouthward below the Quadrant of the 
Ecliptick N N . 

Let N be the North Pole of the Equinoctial, 
and let the Line NQ EN repreſent an Arch of 
the Semimeridian of Greenwich cutting the Arch 
S Nm = in Q in the Point the Sun was under 
at the Moment of Mr, Flamſteed's Obſervation 
ſo the Arch NQE is a Quadrant cutting the 
Quadrant K E at Right Angles in the Point E. 
So the Triangle Q E K is a ſpherical Triangle, 


right - angled at E, and the Arch QE is perpen- 
dicular to the Baſis K E, and the Arch Q = 
is the Hypothenuſe of the Triangle QE K. 


Let 


A 
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Let the two-lin'd Arch On HI be an Arch of 
the Rational Horizon of Greenwich, cutting the 
Equinoctial in J, in the Arch E K pro uced i 
beyond K, and cutting the Semimeridian of 
Greenwich in n, ſouthward from E. I 

So the Arch of the Semimeridian n EQ = 
58*+19/+13%+19"+06", as repreſenting the 2 
Sun's true Height above the Rational Horizon of 
Greenwich, and the Arch Q E =19*%*+45'+ 7 
46'4+19/'+06””, as repreſenting the Sun's De- 
clination northward from the Equinoctial, at the 
Noon on the ſaid 14th Day of July [as in 
Num. 2.J. 

So in the ſpherical Trangle QE K, having 
the Leg QE = 19 + 47 + 46'"+19"+06"", 
and having the Angle oppoſite that Leg = 237 
28/454”, [as in Chap, 3. Num. 13.] we have 
the Hypothenuſe Q ? & = 58* + 12 ＋30%/ - 
19” +45" [as in the Proof J. 

Then ſubtracting this Hypothenuſe from go?, 


Noon on July we have the Remainder = 31*+47/4-29'--40" 


14, 1711. 


+15” for the Arch Qs of the Ecliptick ; and 
out of this ſubtracting the Arch N, (30˙ we 
have the Point Q in 1*+47/4+29"4+40"—+15 
of &, (Leo) which was the Point of the Eeliptick 
under which the Sun, at Q, was, according to its 
apparent Motion, at Noon, at Greenwich, on the 
14th Day of July (Old Style) in the Julian Year 
of Chriſt 1711. | 


PROOF 
For Sect. 4. Num. 3. 


In the Figure for Se. 4. Num. ;. the Angle QKF 
==2 39+-28'4- 54”, and the Sine of it =39345,561; 


the Lez Q = 19? 4 47 os 46 L- +06, 
and the Sine of it 33867, 341. 
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As the Sine of Q K E (39845,561) : Sine f OE 


(33857,541) ::{o Radius (100000) : $4997,02 , 


==Sne of Notz To“ +19 +45, = the 
— 1 * M Q), [by Caſe 10. of Riglt- 
angled ſpherical Triangles, Caſire/?], 


SECT. V. 


1. VN the Julian Year of Chriſt 1711, on the 
zoth Day of November (Old Style) at oo 
altronomical Hour, (but at the 12th Hour at 
Noon, at Greenwich, according to common Com- 
putation) the corrected Diſtance of the Sun's re- 
mote Limb ſouthward from the Zenith, was 7 3* 
-+30/4-40''; and the correfted Diſtance of the 
Sun's neareſt Limb ſouthward from the Zenith, 
was 72%-+58'4+oo' [as in the 2d Volume of 
Flamſtzed's Obſervations]. 
The Difference between thoſe two Diſtances 
was 32/40”, and the Halt Difference is 16'+ 
20” ; ſo adding theſe 16'4-20” to the Diſtance of 
the neareſt Limb, we have the Sum = 73*+14 
+20/, for the Diſtance of the Sun's Centre ſouth- 
ward from the Zenith of Greenwich at the Time 
of Obſervation. 

So ſubtracting from 90?, we have the refracted 
Altitude of the Sun's Centre above the Senſible 
Horizon of Greenwich at the Noon on the ſaid 
20th Day of November = I AY AO, which 
did exceed the Sun's apparent Height by the 
Angle of Refraction, as is ſet forth above | Chap, 
2, Sect. 1. Num. 4.]. | | 

Then calculating by my Method, [in Chap. 2. 
Sect. 6, Num. 1, and 2.] I find the biggeſt ex 
ternal Angle (the Angle b D G) = 16 +207 
+42", and the next leſs external Angle (che 
Angle 3 HD) = 1&-þ-19"'+51"", Soorderly 
I fad the Angle 7,1,4, = 16+ 19 + ww 
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and the Angle 8,2,1 = 16/418” +34", and 
the Angle 9, 3, 2 =16 + 17" +27", and the 
fixth external Angle (the Angle 10,4,3) = 16" 
+16"+40", | 

W"l HI! 


So having theF 9,3,2 = 164-1925 
Angles 10,4,3 = 16+16+40 


we have the Sum of theſe = 32434407 23 
This Sum, multiplied by 5, gives the Product 3 
= 2/+42"+50"4+3 5". 4 
And becauſe the external Angle bD WV is 
conſiderably leſs than 30 Seconds, I ſhall take 


this Product for the Angle of Refraction cor- b 


reſpondent to the refracted Altitude, = 16*+45/ 
＋ 40“ [from Chap. 2. Sect. 6. Example 4. 
Num, 11.]. i 

So ſubtracting this Angle of Reſraction out of 
16*+45'44-40", we have the Remainder = 16 
+42'+57409"4-25, tor the Sun's apparent 
Height at Noon, at Greenwich, on the 2oth Day 
of November (Old Style) in the Julian Year of 
Chriſt 1711, | 

2. Now the Sun being thought to be in its 
Apegeum at about the 18th Day of June in this 
Age, and betwixt the Beginning of the 18th 
aſtronomical Day of June, and the Noon on the 
ſaid 2oth of November, there were 155 Days, in 
which Space of Time the Sun had mov'd eaſt- 
ward in its Orbit, by the middle Motion, = 5 
Signs E . 

In the iſt Figure for Sect. 2. Num. 2. let the 
Angle Ac = 5 Signs + 02? (152?) + 46 + 
09'/4+48”"+41""; then putting and reaſoning as 
in Set. 2. Num. 2. we have the Line T y = 
1894237041 of ſuch Parts as give the Semidia- 
meter of the Earth = yoooo, the Line T 
being Tt» be taken for the Sun's Diſtance from 
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the Centre of the Earth at Noon at Greenwich on 
the ſaid 2oth Day of November [ ſee the Note in 
= Sect. 2. Num. 2.]. | 
Fg Let the Angle f k w (in the 2d Figure for 
3 Sect. 2. Num. 2.)=16%+42/4+57"409"+25", 

3 (the Sun's apparent Height at Noon at Green- 
wich on the ſaid 2oth Day of November) [as in 
3 Num. 1.] let the Sun's Centre be ſuppos'd to be 

at w, at the Extremity of the Line k w. From 

the Centre of the Earth, c, draw c w, wherec w 

=T », in the Figure for Sect. 1. Num. 3. 
Then c being = 1894237041, and c k being 

3 = 70000, we have the parallactick Angle cw k 
XF =7"+17"+5"" | as in the Proof |. 
| And adding this parallactick Angle to the 
Sun's apparent Height, (to the Angle f Kk above) 
we have the Sum =16*4+43'4+04" +2716" 
for the Angle Fc w, namely, for the Sun's true 
Height above the Rational Horizon of Green- 
wich at Noon on the ſaid 2oth Day of November 
las in Chap. 3. Numbers 11, and 12.]. 

Then ſubtracting 38*+31i'+27" (the Height 
of the Equinoctial Circle above the Rational 
23 Horizon of Greenwich) [as in Sect, 1. Num. 2.] 
from this Angle F c w, we have the Remainder 
=21* + 48' + 22" + 32/44“ for the Sun's 
Declination ſouthward from the Equinoctial at 
that Moment of Time. 


PROOF 
ö For Sect. 3. Num. 2. 
4 The Angle f k w being = 16˙＋442 +57 %+69/7þ 
4 25, we have the Angle c k w = 1069%4-42'+ 


740g +25; and we bave the Sine of this 
ngle c k w (the Sine of its Supplement 739+ 


17/+02"+ 304-5350) = 95774,2823. 
F Then 
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Then, As c w (1894237041) : Sine of ckw 
(95774,2823): : ſock (10900) : 3,5393,— which 
is the Sine ot 57417 +51, which is the 
Angle c wk, [by Trigonometry.] 


3. The 20th Day of November aboveſaid being 
advanced beyond the autumnal Equinox towards 
the Winter Solſtice; therefore at the Time of 
Mr. Hlamſteed's Obſervation on the ſaid 2oth Day 
of November, the Sun was ſomewhere under the 

| Quadrant of the Ecliptick betwixt the Beginning 
| of = (Libra) and the Beginning of W (Ca- 
| pricorn), 

In the Figure for Sect. 5. Num. 3, let the 
Arch =1l R ® repreſent the Quadrant of the 
Ecliptick betwixt the Beginning of Libra and 
the Beginning of Capricorn, and let the prick- 
lin'd Arch Kus repreſent a Quadrant of the 
EquinoCctial Circle northward above the Quadrant 
of the Ecliptick = R. 

Let N be the North Pole of the Equinoctial, 
and let the Line NuR n repreſent an Arch of 
the Semimeridian of Greenwich cutting the Arch 
2 NM R in R, in the Point the Sun was under 
at the Moment of Mr. Flamſtzed's Obſervation. 

So the Arch Nu is a Quadrant cutting the 
Quadrant Ku- at Right Angles in the Point u; 
ſo the Triangle Ru K is a ſpherical Triangle, 
right-angled at u, and the Arch Ru is perpen- 
dicular to the Baſis Ku, and the Arch of the 
Ecliptick m R is the Hypothenuſe of the Tri- 
angle Ru K. | 

Let the two-lin*d Arch On H! be an Arch 

of the Rational Horizon of Greenwich, cutting 
the Equinoctial in], in the Arch « u K produced 
beyond K, and cutting the Semimeridian of 
Greenwich in n, ſouthward from u, 
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So the Arch of the Semimeridian n RS 16* 
= + 43' +04" +27” +16", as repreſenting the 
BS Sun's true Height above the Rational Horizon 
of Greenwich, and the Arch R u = 21*%-48/4+ 
224-3244", as repreſenting the Sun's De- 
clination ſouthward from the Equinoctial at the 
Time of Obſervation on the ſaid 2oth Day of 
November. 
So in the ſpherical Triangle RuK, having 
the Leg Ru=21* + 48' + 22" +32"--44"", 
and having the Angle oppoſite that Leg = 23 
+28'4+54", [as in Chap, 3. Num. 13.] we have 
the Hypothenuſe u R —68*-47/4-30"+ 33" 
440” [as in the Proof]. 
Then out of this Hypothenuſe ſubtracting 60 
for the Signs = and NM, we have the Remainder 
= 8*+47/4-30"4+33''4-40" tor the Arch of the 
Ecliptick # R. 
So the Sun, according, to its apparent Motion, Sun's Place at 
was under 8*-+-47'+30"--33""+40"” of Þ (Sa- Noon on Now, 
gittary) at Noon at Greenwich on the 20th Day of? 7 


November (Old Style) in the Julian Year of Chriſt 


1711. 
PROOF i 
For Sect. 3. Num. 3. F [ 
The Angle RK u= 23%-28'4-54", and theSine 1 


of it = 3984558; the Leg Ru = 2124-48 
223244", and the Sine . 
Then, As the Sine of R Ku (39845, 38): 8 ne 4 
of Ru (371479255 ＋) :: ſo Radius (109000): i 
9322 7,21 74+, = Sine of 68 f 4-39-4337 | 1 
＋ao““, = Sine of the Hypothenuſe 2 M ＋ R, $4 
[by Caſe 19. of Right-angled ſpherical Triangles, | 
Caſwell. 5 


Firſt Section. 
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Of the Sun's Right Aſcenſion, and Aſcen- 
ſonal Difference ; of the Equation 
of Time, and of the two Cauſes of 
the Inequality betwixt apparent and 
equal Time, 


8 


E T the iſt Figure for Chap. 5. Sect, 
1. repreſent an Half-globe, the 
Circle Y N = [7 paſſing through the 
North Pole of the Equator, N, and 


I, 


through the South Pole of the Equator, , and 


cutting the Equator and the Ecliptick in their 
common Interſections in the equinoctial Points Y 
and =, 

And let the prick'd Line BA ay K repreſent 
that Semicircle of the Equator intercepted be- 
twixt Y and =, which is above the ſix ſouthern 
Signs of the Ecliptick, And 
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dect. I, F the Sun. 
And let the 2d Figure repreſent the other Half 


Jof e the Globe, the prick'd Line K E AB re- 


preſent the other Semicircle of the Equator which 
is below the northern Signs of the Ecliptick. 

And let the two curvilinear Lines Y HS & 
m=mn7zv= XN repreſent the Ecliptick Cir- 
cle, whoſe Plane is ſo ſituated as to correſpond 
with the Plane of the Ecliptick deſcrib'd upon 
the Celeſtial Globe, 

Let T be the Centre of the Equator, and of 
the Ecliptick, where, alſo, the Obnire of the 
Farth is placed, the ſtrait Line N T N being the 
Axis of the Equator, about which the diurnal 
Motions of the Sun, Moon, and Stars, are per- 
form'd, the Heavens being continually mov'd by 
a very rapid Motion, from Eaſt to Weſt, all 
round this Axis, in about Twenty-three Hours 
and Fifty-fix Minutes, and carrying along with 
them the Equator and the Ecliptick, and the 
Orbit of the Sun, and the ſtarry Sphere ; whilſt, 
on the contrary, the Sun moves in the Circum- 
ference of his Orbit, from Weſt to Eaſt, ſo much 
as that the rapid Motion of the Heavens doth 
not bring him to the Semimeridian of the ſame 
Place of the Earth, this Day, from which he de- 
parted Yeſterday at Noon, till about Four Mi- 
nutes after the ſame Point of the Heavens, which 
was upon that Semimeridian | Yeſterday, hath 
made its Revolution to the ſame Semimeridian 
this Day. 

Let the Plane, paſſing through the Points F, 
„B, and em, in the 1ſt Figure, be in the Plane 
of the Ecliptick, and be that Part of the Sun's 
elliptical Orbit which is under the ſouthern Signs 
of the Ecliptick, T being the lower Focus, and 
B being the Perigzum of that Orbit. 

And let the Plane, paſſing through the Points 


G, n, A, , in the 2d Figure, be in the * 
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of the Ecliptick, and be the remaining Part of 
the Sun's elliptical Orbit which is under the 
northern Signs of the Ecliptick, *, in the Part 
of the CR Axis Ic A, being the upper 
Focus, c being the Centre, and A being the Apo- 


zeum of that Orbit. 


Let the Body of the Earth be ſuppos'd to re- 
main without Motion. 


Here it is to be noted, That T explain the Pe. 
nomena of the Sun's Motions by ſuppoling 
the Heavens to be mov'd, by a very rapid 
Motion, from Fail to Welt, round the Axis 
of the Equator, in about 23 Hours + 56 
Minutes, whilſt the Body of the Harth re- 
mains without Rotation, according, to the 
Plolemaick Syltem, becauſe the Globes in 
common Uſe are accommodated hereto ; fo 
that thoſe Appearances are, to many, more 
intelligibly explain'd thereby, 

But, at the ſame time, I aflirm, that the vaſll 
leſs rapid Motion of the Body of the Earth 
from Welt to Faſl, round the Axis of the 
Iquator, in about 23 Hours 4+ 36 Minutes, 
whilſt the Iquinoctial and Eeliptick, with 
the Heavens, (rand ſtill, will more reaſon- 
ably account for thoſe Phe@nomena. 

For the better comprehending this Chapter, it 
will be convenient to place a Globe before 


you, rectified and ſituated as Occaſion te- 
quires, 


2. In the Plane of the Fcliptick, in the 1 
Figure, draw the Line Imp, cutting the Sun's 
elliptical Orbit in the Point m, and cutting the 
Ecliptick in the Point P, in 21% 10/56" of 
0, and let the Sun have been at the Point m of 
its Orbit at Noon at Greenwich, on the 3oth aſtro- 

nomical 
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nomical Day of Fannary (Old Style) in the Julian 
Year of Chriſt 1711, [as in Chap. 4. Sec. 2. 
Num. 3. ]. 

Upon the $Superficies of this Glohe let a Se— 
mimeridian be drawn, paſling through the Point 
A of the Equinoctial, and the Point P'ot the 
Ecliptick, in the ist Figure; then the Semicircle 
B. EK, in the 2d Figure, and the Arch KA, 
in the it Figure, is call'd the Sun's Right A. 
cenſion, at the ſaid Noon; and the Right Alcen- 
ſion of the Point P of the Echptick, the Sun, at 
the Point m of its Orbit, having been under that 
Semimeridian (the Semimeridian of Gre-nwich) ar 
the ſaid Noon, and the little Arch P A, cutting; 
the Equinoétial Circle at Right Angles in the 
Point A | CaſwelPs Spherical Trigonometry, 
Num. 19. |, 

And the Right Alcenſions of the Points of the 
Feliptick being meatur*'d by Arches of the 1:qui- 
noctial reckon'd call ward from B (from T') to the 
Points of the Interſections of the Semimeridians 
paſſing through thoſe reſpective Points of the 
\cliptick, 

Let the Heavens, with the Equator and the 
Ficliptick, revolve, by an equable Motion weſt- 
ward, round the Axis N 11, under the Semime - 
ridian of , fo as that at the Ede of 23 Hours 
+ 56 Minutes forward from the ſaid Noon, 
the Point A of the Equinottal, together with 
the Point P of the Feliptick, ſhall be return'd 
to be under the Semimeridian of (7 again in 
the mean time let the Sun move eaſtward from 
the Point m of its Orbit, ſo as that, at the End 
of about Four Minutes forward, the Sun, at the 
Point of its Orbit c, ſhall be return'd to be under 
the Semimeridian of G, and under the Point a 
of the Ecliptick, when it will be Noor again to 
the Inhabitants at G, and when an apparent Day 
4 from 
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from the Noon next foregoing will be completed, 
when alſo the Point b of the Equinoctial will be 
under the Semimeridian of G, together with the 
Sun at a, the little Arch a b cutting the Equi- 
noctial Circle at Right Angles in the Point b. 

So at Noon, on the 31ſt aſtronomical Day of 
January (Old Style) at Greenwich in the Julian 
Year of Chriſt 1711. the Sun's Right Aſcenſion, 
and the Right Aſcenſion of the Point a, of the 
Ecliptick, was the Semicircle B E K, in the 2d 
Figure, ＋ Arch Ke Ab, in the firſt Figure 
and the little Arch Ab of the Equinoctial is 
call'd the Aſcenſional Difference betwixt the Sun's 
Right Aſcenſions at the Beginning and at the End 
of that apparent Day; or the Aſcenſional Dit- 
ference betwixt the Right Aſcenſion of the Point 
P, and of the Point a, of the Ecliptick. 


So in the Space of 24 Hours from the firſt of 


theſe Noons, the whole Equinoctial Circle, and 


the whole Ecliptick Circle, together with the a 


ſmall Arch of the Equinoctial Ab, and the ſmall 


Arch of the Ecliptick Pa, mov'd weſtward from | 
the Semimeridian of G, to the ſame Semimeri- |? 


dian again, by the diurnal Motion. 


And the Sun's Motion eaſtward, through the 
little Arch of its Orbit mc, together with tbe 
Motion of the Orbit eaſtward, (which is call'd 
the Motion of the Apogeum) in that Space of 
Time, is calPd the Sun's apparent Motion under 
the Arch Pa, of the Ecliptick, in that Space of 


Time, viz. in that one apparent Day. 


EN EE: AE ERR 


3. And as this is the Caſe with reſpect to 1 


One Day, ſo is the Caſe with reſpect to many 7 
Days, and aliquot Parts of a Day; ſo that, 
calling the little Arch of the Equinoctial A b 


C, and calling the little Arch of the Eclip- j 


tick Pa E, and calling an aliquot Part of a 
Day 


e 
1 
A n 


+ 3 _— A . ” "TY 
rr 
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1 1 
Day =— of a Day, in Days + — of a Day 
Z * 


the Equinoctial and Ecliptick Circles will revolve 
weſtward under the Semimeridian of G, * times 
360" 
- — 
Z E | 
And over and above *{ + — of the Equi- 
2 Z 
noctial, and «£5 + of the Ecliptick will re- 
Z 


volve weſtward under the Semimeridian of G. 


And the Aſcenſional Difierence in thoſe x Days Aſcenſional 
I Diff. in Days 


Z ＋ — of a Day, will be the Arch of the Equator | ' 


2 ＋— of a 


1 5 ＋. 
iatercepted berwixt the Sun's Right Aſcenſion at pay. 


the Beginning of thoſe Days (betwixt the Point 


A of the Equinoctial, for Inſtance) and the Ex- 


| ; tremity of the Arch « |, - of the Equi noctial. 


7 
And the Sun's apparent Motion under the Sun's appa- 
1 rent Motion 


4 Ecliprick in thoſe . Days + — of a Day, will be under Eclipt. | 


7 in « Days + 


J the Arch of the Ecliptick intercepted betwixt the be of a Day: 
Point P of the Ecliptick, for Inſtance, and the Z 


WE xtremity of the Arch « £ -!- of the Ecliptick. 


So putting 5 Hours + 48 Minutes + 57 Se- 
I 


onds (putting 75 37 3200 Fourths) = — of a Day 
75373200 2 

—, we have 75373200 Z = 

31 104 C 


G 311040000 


—ͤ—ñ—3ỹu —— —_ 
4 — 
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a | 311040000 Fourth; 
311040000 Fourths; ſo Z == 3 


4 
3 


75373200 a 
360˙ / 4665600000 4665600000 Þ 
So — — J= — 
E 2 1 
31 ©40000 35 166120 19 2000 
75373200 311040000 

75373200 E 75373200: 
| And 3 NU — —, = 

Z 311040000 Zz 9311040000 


So in the Space of 565 Days + 5 Hours + 43 
Minutes + 57 Seconds, (in the Space of a Tropical 
Year)the Equinoctial and Ecliptick Circles mov 
weſtward from the Semimeridian of G == 36; 

351961201920000000' ” 


of 1 Re. N 


Revolutions + 


311040000 
volution, and over and above, the Equinotia 
75373200", | 
mov'd 365, + z alſo, over and“ 
311040000 75373200: 
above the Ecliptick mov'd 3655 


311040000 
And at the Beginning of this Tropical Ye 
the Sun having been under the Point P of thi} 
Ecliptick, whole Right Aſcenſion is the Point 
of the Equinoctial, at the Extremity of the $:/ 
micircle BLA E K, in the 2d Figure, + Arc 
K « A in the iſt Figure [as in Num. 2.]. A 
the End of this Tropical Year the Sun will bY 
found to have made an intire Revolution und: 
the Ecliptick, and to appear under the ſand 
Point P of the Ecliptick, whoſe Right Aſcenſion F 
is at the ſame Point A, of the Equinoctial, which 
it was at in the Beginning of the Tropic 
Year, 
F 1 


* 
* 
2 

. 
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For a Tropical Year may be concluded to be Tropical 
the Space of Time taken up betwixt the Sun's Year. 
Appearance under any Point of the Ecliptick, 

and its next apparent Return to be under the 
fame Point of the Ecliptick again [ee Chap. 1. 
Sect. 2. Num. 2.]. 
So the A ſcenſional Difference betwixt the Sun's 
Right Aſcenſion at the Beginning, and the Sui;'s 
Right Aſcenſion at the End of the Tropical Year, 
was the whole Equinoctial Circle, == 365 C + 
75373200 . 
m—, = 360, = 466; 6000009", 
311040000 
I + And the Sun's apparent Motion under the 
Ecliptick, in the Space of the Tropical Year, 
was the whole Ecliptick Circle, = 365 5 + 
FI 75373200 © 
FE — =, == 360?,. = 466;600000"". 
311040000 
Then multiplying by 311040000, we have 
113529600000 —--7537 3200" (11360497 3200.) 
= 145118822400000000D Fourths; ſo { = 
14511882 24000000000“ 
=_—— — , =1277398; Fourths 
2 113060497 3200 


— 
* * 
— 4 . 


4 ® — , 
1 3 Ow — 
= — - = —ů oe — 


* 

. 
ku 4 

- 


100367764—, = 59' + 08“ + 19” + 45 
,002607764—. 


This is the middling Quantity of the Sun's 
Aſcenſional Difference for cach Day throughout 
the Tropical Year. 

And this is the middling Quantity of the Sun's 
Motion under the Ecliptick tor cach Day through- 
Out the Year, 

But there are conſiderable Inequalities betwixt 
the Quantities of the Sun's Aſcenſional Differ- 
ences, and of the Sun's middle Motions under 
the Ecliptick for the ſame Numbers of Days at 
various Seaſons of the Year. 

bs 4 4. Let 


— 
—— — —— 
— 


Leg A B. 


Sun's Right 
Aſcenſion. 


Leg B A. 


A ſcenſional 
Difference. 
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4. Let the Sun have been at the Point m of 
its Orbit, in the 1ſt Figure, under the Point P 
of the Ecliptick, in 21*+10'4+56' of S, at 
Noon, at Green ich, on the 3oth aſtronomical 
Day of January (Od Style) in the Julian Year of 
Chriſt 1711. as above Num. 2.]. 

Then we have the Leg AB of the Equinodctial, 
in the iſt Figure, = 1 S.+06*J-25/-p25%4- 52 
—+19””, and ſo we have the Right Aſcenſion of 
the Sun at that Moment, = 10 S. 23 ＋34 ＋ 
34 +07" + 41”, = Right Aſcenſion of the 
Point P of the Ecliptick in the Line T m P Las 
in the iſt Proof ]. 

Then let the Sun move eaſtward to the Point n 
of its Orbit, in the 2d Figure, under the Point 
P of the Ecliptick, in 15%4+58'23"H-33"+ 
27” of I, at Noon at Greenwich, on the 27th 
altronomical Day of May, in the Julian Year of 
Chriſt 1711. [as in Chap. 4. Sect. 3. Num. 3.]. 

Then we have the Leg B A of the Equinoctial, 
in the 2d Figure, = 2 8. + 14*+45'+48'+ 
O01“ 47“, = Right Aſcenſion of the Sun at that 
Moment, = Right Aſcenſion of the Point P of 
the Ecliptick, in the Line T nP [as in the 2d 


Proof J. 
Then to the Leg AB, in the 1ſt Figure, 
8. 1 Hi 
= 1+06+25-4-254-52+1 9 


adding the Leg BA) 
in . 2d Fig. 5 = 2-F147 err 


we have the Sum = 3+21-4-114+13+54+06 
which was the Aſcenſional Difference betwixt the 
Sun's Right Aicenſions at thoſe two Noons re- 
ſpectively, being diſtant from cach other the 
Space of 117 pore ae | 


Then 


Then the Sun's middle Motion in its Orbit in 
17 Days of equal Time 


Hi 765 


8. 
1 = 3-+25+18+58+30+10 
3 t Ot io 
E "of the /pegeum = 045-0000 16+00-j-36 


Y owe havethe Bum 3--25+19+144+30+46 
being the Sun's middle Motion under the Eclip- 
tick in 117 Days of equal Time: 

I his is more than the Aſcenſional Difference 
in thoſe 117 apparent Days, by 4*+08'4-00"4+- 
>. 36"'-+40'", = 

= taking £ for the middling Quantity of the 
2 Sun's Motions under the Ecliptick on each Day 
throughout the Year, and taking C for the little 
Arch of the Equinottial paſſing under the Semi- 
2 meridian of G, on each apparent Day, over and 
above the intire Revolution, of the Equinoctial 
23 [Num. 2.] it appears, that the 117 £ of the 
Ecliptick did exceed the 117 CC of the Equinoc- 
tial, by 4*-08'-00”4-36//--40: Therefore, 
after 117 Returns of the Sun to the Semimeridian 
of G, from the ſaid Noon on the ſaid 3oth of 
January, the Equinoctial Circle mult have roll'd | 
2 weſtward under that Semimeridian, through an 14 
Arch = 4*4-08'+00"436"'--40"", before 117 5 
Days of equal Time were completed z and while | 
that Arch was rolling thus, 16 Minutes + 29 Se- 

3 conds + 19 Thirds + 56 Fourths of equal Time 

2 were taken up [as in the 3d Proof ]. | 
This Space of Time is call'd the Equation off Equation of 0 
Time, being to be ſubtracted from 117 Days of Time to be 4 | 
equal Time to give a Remainder = 116 b. + fm tes 1 
23 Hours + 43 Minutes 30 Seconds + 404 N © f 
Thirds + 04 Fourths, which was the Quantity 
Jof equal Time contain'd in the 117 Days of ap- 
J parent Time betwixt the two Noons on the ſaid 
| 6 30th 


Firſt Cauſe. 


Second Cauſe. 
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zoth Day of January, and the ſaid 27th Day of 
May. 

So that reckoning from the ſaid Noon on the 
ſaid 3oth of January 117 Days of equal Time 


were not completed till 16 Minutes + 29 Se- 


conds + 19 Thirds + 56 Fourths of equal 
Time after Noon on the ſaid 27th Day of May. 

And if the Reaſon of this [nequality be in- 
quir'd into, we ſhall find, that it is occaſion'd by 
two Cauſes : 

iſt, By the Shortneſs of the Arch of the Sun's 
apparent Motion under the Ecliptick in thoſe 117 
apparent Days, in compariſon of the Sun's mid- 
dle Motion under the Ecliptick in 117 equal 
Days. 

2dly, By the Shortneſs of the Arch of the A- 
cenſional Difference, in compariſon of the Arch 
of the Sun's apparent Motion under the Ecliptick 
in thole 117 apparent Days. 

iſt, The Arch of the Sun's apparent Motion | * 
under the Ecliptick in thoſe 117 apparent Days, 
was the Sum of the two Hypothenuſes PN 
in the 1ſt Figure, and & IP, in the 2d 
Figure; 8 | 

I Hl 

* yy +08+49+04-+c0+007 1ſt 


nd FTS IP 4 
W — eee proc 4 


have the 1 
3 : th Leer +27+33+27 = the 
Sun's apparent Motion under the Ecliptick in 
thoſe 117 apparent Days. 3 

Subtracting this out of the Sun's middle Mo- 
tion under the Ecliptick in 117 Days of equal 
Time (above), we have the Remainder = 21'+ 

46" +574 19", = the Quantity by which the 
Arch of the Sun's apparent Motion under the 
Ecliptick 


Proof 


Set. I. of the Sun. 


47 
Ecliptick in thoſe 117 apparent Days, was ſhorter 
| than the Arch of the Sun's middle Motion under 
the Ecliptick in 117 Days of equal Time. This 
I call the Defect in the 1ſt Inſtance. DefeR in the 


2dly, The Arch of the Sun's Aſcenſional Dif- iſt Inſtance. 
ference in thoſe 117 apparent Days, was the Sum 
of the two Legs AB in the 1ſt Figure, and B A 
in the 2d Figure, which is = 3S. +21*%+11' 
13”4+54"'+06"", as above. 5 2 T 
Subtracting this out of the Sun's apparent 
Motion under the Ecliptick in thoſe 117 appa- 
rent Days (above), we have the Remainder —= 
3*+36'+13" +3921" for the Quantity by 
which the A ſcenſional Difference was ſhorter than 
the Arch of the Sun's apparent Motion under the 
Ecliptick in thoſe 117 apparent Days. 
This I call the Defect in the 2d Inſtance, Defect in the 
So we have the Sum of theſe two Defects the 24 Inftance. 
ſame Quantity as the Defect by which the 117 . 
of the Equinoctial did come ſhort of the 117 £ of 
the Ecliptick, viz, = 4*+ 08' + OOO 36 
ER 40, as above. 


4 3 LEO, FOR 24 


A Firſt PROOF 
| For Num. 4. 


Angle PV A, in the 1ſt Figure, = greateſt Decli- pirg Proof. 
5 nation of the Ecliptick, = 23“ + 28' + 54“ 
[ Chap. 3. Num 13.] ſo the Complement = 662 
+531'+067 = Angley P A in the right-angled 
Triangle Y AP, right-angled at A; and the 
Sine of this Complement = 91718,7622. 
Then P cutting the Ecliptick in 21%+10'-+ 56” of E | 
zz [Num.4.] we have the Hypothenuſ PY Y, 
in the iſt Figure, = 38 +49*-+04”, and the N 
Tangent of it = 80453, 166. Then ſay, 
As Radius (100c09): Coſine of PV A (91718, 622) 
:: ſo the Tangent of the Hypothenuſe (80453, 166) Leg Y A 
: 73799,648 = Tangent of 36 (1 8. + 06*)(4 H. 
| * 


— 
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2 257 +25 +52" pig", = 105 A [by 4th 

aſe of right-angled ſpherical Triangles, Caſ. 
avell ]. 

Then ſubtrafting this out of 12 Signs, w* have the 
Remainder = 10 8. + 23* + 34/+34"+07"-1- 
41”, viz. = the Semicircle Ba E K, in the 2d 
Figure, + Arch K = A, in the rſt Figure, which 
is the Right Aſcenſion of the Sun under :1* -+ 
10 ＋56 of * [Num. 2.]. 


Second PROOF 
For Num. 4. 


Angle P VA, in the 2d Figure, =23%428"4-54”, 
— — Coſine = 91718,7622 [as in the tſt Prodt | 
Then P cutting the Ecliptick in 1594+ 58/+ 2 3-4- 
33/27 of Il at Noon at Greenwich on the 
27th aſtronomical Day of May in the ulian I cat 
of Chriſt 1711. [Num. 4 ] we have the Hypo- 
thenuſeY N I P= 750+ 538+ 23 4-33/74- 
27”; and we have the Tangent of it = 
400280,7372, Then ſay, 
As Radius (100000) : Coſine of P VA (917187622) 
:: ſo Tangent of the Hypothenuſe (400280, 372) 
: 367132,5375— = Tangent of 74* + 45/448” 
Tot“ 4a)“, = Leg Y A [by 4th Caſe, Cc.) 
= Sun's Right Aſcenſion under 15%1-58'-4-2 3” 
+3374+27" of It [Num. 2.]. 


Third PROOF 
( For Num. 4. 


Third Proof. In the Space of 24 Hours (in the Space «of 


311040000 Fourths) of equal Time, the whole 
Equinoctial Circle 4+ the little Arch of it A b, 
in the iſt Figure, rolls eguably weſtward under 
the Semimeridian of G, by the diurnal Motion 

[Num-. 2.]. 
Now the whole Equinoctial Circle = 460% = 
466560000077, and the little Arch Ab, which : 
cal 


/ ˙ oo. en non £7 


Jy * <1 

22 * - _ ” N " * i ins 
n e ee D 

We Ba 3 Nr 25 2 * « * 2 5 * 7 * A 1 * 2 2 I . : 1 4 a bs 
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call C. = 12713985"".c0367164— at the mil- 
: dling Quantity of it [Num. 3. So in 24 Hours 
: of equal Time there roll under the Semimeri- 
; dian of G 4618373985 36774 of the Equi- 
5 noctial by an equable Motion. Then lay, 
z As 4678;73985"7,00367764 : $11040cco Fourths 
. : ſo 1% (12960000) : 861640 Fourths , 
2 z Mu + 59 Sec + 20 Th, -+ 41 Fourths — 
p So whilſt 1% of the Equinoctial paſles under the 

Semimeridian of G, there are taken uz; Minutes 


＋ 59 Seconds 4- 20 Thirds | 41 Fourths — of 
equal Time, 

And whilſt 10” of the Equinoctial paſs under 
the Semimeridian of G, there arc taken up 
8616409 Fourths ,0620 == 39 Mir, + 53 Sec. -- 
26 Th. + 49 Fou + of equal Time. 

Thus procceding orderly ſo far as to 60“ incluſive, 

I put the ſeveral Reſults orderly in a Table, 

amongſt the Fables at the End, un''er the Title 

A {able of the Equal Time taken rp mehilft Arches Cable of equa! 
of the Equinottiat Circle move under the Simi, Hime taken 
meridian of G, by the Diurnal Motion, up. 

And th ſe Reſults which denote Hours, Mi- 
nutes, Seconds, Thirds, and Fourths, for De- 

rees; they denote Minutes, Seconds, Thirds, 

ourths, and FViſths, for Prime Scruples ang 
they denote Seconds, Thirds, Fourths, Filchs, 
and Sixths, for Second Scruples; and ſo on. 

And by that Table I find, that whilſt 4% + 08 + 
04-36" +49 of the Equinoctial pals under 

1 the Semimeridian of G, 16 Min. E 29 Sec, 4 

4 19 Th. 4 55 Fou. of equal Time are taken up. 


. 
SE A *& "Cad" 
LY L k _— 


5. Let the Sun move from the Point n of it; 
Orbit, and be come to the Point 4 of the Orbit, 
eaſtward from n, and under the Point Q of the 
Ecliptick, in 1*+47/4+29/ +40" + 14" of N, 
in the 2d Figure, at Noon at Greenwich on J, 
14. (O'd Style) in the Julian Year of Chriſt 1711. 
as above [ Chap. 4 Sc&t. 4. Num. 3]. 


4 
My 
2 
A. 
f 
7 


11 Ihen 
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Right Aſcen- Then we have the Sun's Right Aſcenſion, the 
ſion of Point Quadrant BA = + Arch = E (in the 2d Figure) 
Qofthe = 124*(4 Signs + 4*) +02/4+57"+56"'—-2 2 
Ecliptick. [a5 in the Proof] viz. the Right Aſcenſion of the 
Point Q of the Ecliptick in the Line T? Q. 
And the Sun's Right Aſcenſion at the ſaid 
Noon at Greenwich, on the ſaid 27th Day of 
May (the Leg BA of the Equinoctial in the 2d 
Figure) being = 74* (2 Signs ＋ 14*) + 45' + 
48 +01"'+47"7 Cas in Num. 4. ] ſubtracting this 
Arch B A trom the Arch BA = E, we have the 
Remainder == 49 (1 Sign + 19% + 17' + 09” 
Aſcenſional +54''J-3 5", which was the Sun's Aſcenſional 
Difference. Difference betwixt the Sun's Right Aſcenſions on 
the ſaid Noon on the ſaid 27th of May, and on 
the ſaid Noon on the ſaid 14th of July, being 
diſtant from each other the Space of 48 apparent 
Days in Time. | 
Sun's middle Then the Sun's middle Motion in its Orbit in 
Motion under 48 Days of equal Time being 


* 60g - - RN A 
483 Days RAY ; 
— Time and the Motion __ OUTTA TAI PEET SS 

of the Apog @um * pot 00067-34506 


we have the Sum, = 1+17+184-394-48--o1 
= the Sun's middle Motion under the Ecliptick 
in 48 Days of equal Time, "I | 

This is lefs than the Aſcenſional Difference in 
oy 48 apparent Days, by 1*+58'4+30"+06" 
| 34%. 8 

So taking ? for the middling Quantity of the 
Sun's Motions under the Ecliptick on each Day 
throughout the Year, and tak ing ( for the little 
Arch of the Equinoctial paſſing under the Semi- 
meridian of G on each apparent Day, over and 
above the intire Revolutions of the Equincctial 
LNum. 3.] it appears, that the 485 of the Eclip- 
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tick did fall ſhort of thoſe 48 Cof the Equinoc- 
tial by 1* + 58' + 30 / TO ,; therefore, 
after 48 Days of equal Time were completed 
from the ſaid Noon on the ſaid 27th Day of May, 
the Equinoctial Circle did roll weſtward under 
the Semimeridian ot G through an Arch == 1? 
+58'4+30'+06"4+-34"” before 48 Returns of 
the Sun to that Semimeridian (before 48 apparent 
Days) were finiſh'd, and whilſt that Arch was 
rolling thus, 7 Minutes 4+ 52 Scconds + 42 
Thirds ＋ 47 Fourths of cqual Time were taken 
up; as is eaſy to prove, from my Table of equal 
Time taken up, &c. deſcrib'd above [in the 3d 
Proof for Num. 4. J. 


on the ſaid 27th of May and the ſaid 14th Day 

of July. | 
So that reckoning from the ſaid Noon on the 
8 ſaid 27th Day of May, 48 Days of equal Time 
Z were completed, 7 Minutes + 52 Seconds + 42 
Thirds + 47 Fourths before Noon on the ſaid 
14th of July; or were completed on the 13th 
altronomical Day of July (Old S:yle) at 23 Hours 
+ 52 Minutes -- 07 Seconds + 17 Fhirds + 13 
Fourths of equal Time in the ſaid Year 1711. 
And if the Reaſon of this Inequality be 1n- 
quir*d into, we ſhall find, that it is occaſion'd by 

two Cauſes: 


apparent Motion under the Ecliptick in thoſe 48 
apparent Days, in compariſon of the Sun's mid- 
dle Motion under the Ecliptick in 48 equal 
Days. ons | 


cenſional Difference, in compariſon of the Arch 


H 2 of 


Fl 


| ; This Space of Time is call'd the Equation of Rauation of 

Time, being to be added to 48 Days of equal Time to be 
Time to give a Sum which was equal to the Time added to tha 

of 48 apparent Days betwixt che two ſaid Noons equal Time, 


Iſt, By the Shortneſs of the Arch of the Sun's Firſt Cauſe. 


2dly, By the Length of the Arch of the Af geꝛond Cauſe. 
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of the Sun's apparent Motion under the Ecliptick 


in thoſe 48 apparent Days. 


1ſt, The Arch of the Sun's apparent Motion 
under the Ecliptick in thoſe 48 apparent Days, 
was the Quadrant N 0 S— Hypothenuſe 
8, + Quadrant S N M= — Hypothe. 
nuſe Qt = Mt, the Sum of the two Arches 
P Sand S & Q, in the 2d Figure, where the 
Hypothenuſe Y 8 I P being = 258. ＋ 19% + 
58'4+-23"+33""+27 [2d Proof for Num. 4.] 
we have the Remainder P OS. + 14*+o1 
+36"+26"+33% 

And Q being in 1* + 47/+290+40"+ 14” 
of K, we have the Arch SQ QS. Tol 
47'+29/4+40" +14"; fo the Sum of the two 
Arches P Sand SQ Q =1S. + 15% +-49'+ 
06 ＋O6 “ 7“, S the Sun's apparent Motion 
under the Ecliptick in thoſe 48 appatent Days. 
Then out of the Sun's middle Motion under the 


Ecliptick in 48 Days of equal Time, 
| 8 


Deſect in the 


Lit Initance. 


—_ i+ 19+ 8-1-39 4-48 or (as above) 
ſubtracting the Sun's apparent Motion under 
the Ecliptick in thoſe 48 apparent Days, 


=1-1-15--49--06+06+47 we have 


the Rem'=o0+o14-294+-33+414-14 = the 


Qnantity by wi-ich the Arch of the Sun's appa- 
rent Motion under the Ecliptick in thoſe 48 ap- 
parent Days, was ſhorter than the Arch of the 
Sun's middle Motion under the Ecliptick in 48 
Days of equal Time. | 

This I call the Defect in the iſt Inſtance, 

2dly, The Arch of the Sun's Aſcenſional 
Difference in thoſe. 48 apparent Days, was the 
Arch of the Equinoctial BAE - Leg BA, 
in the 2d Figure, 


— i 
—— 
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—=1+19+17+09+54+35 (asabove) 


out of this ſubtracting the Sun's apparent Motion 
| under the Ecliptick in thoſe 48 apparent Days, 


=1-+155-49406-+064-47 we have 


the Remr==0+03+28+03+47+48 for the 

Quantity by which the Aſcenſional Difference 

was longer than the Arch of the Sun's apparent 

Motion under the Ecliptick in thoſe 48 apparent 

Days. 
This I call the Exceſs in the 2d Inſtance. Exceſs in the 
Then out of the Exceſs in the 2d Inſtance, 24 Inſtance. 
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0 u u LI 
| =3--285-037-47+48 
ſubtracting the Defect in the 1ſt Inſtance, 


=1-þ29+3375-41-+14 we have 


the Remainder =1 + 5830-06-34 for the 
Defet by which the 48 5 of the Ecliptick did 
come ſhort of the 48 { of the Equinoctial in 


thoſe 48 apparent Days, being the ſame Quan- 
tity as above. 


NNO 
For Num. g. 


Angle Q E, in the 2d Figure, = 23 + 2870 
54“, and Coline = 91718,7622 [as in the iſt 
Proof for Num. 4 J. 

Then Q cutting the Ecliptick in 194-472 9” -+ 
40414" of & at Noon at Greenwich cn the 
14th aſtronomical Day of Zuly (N74 Sie) in the 
Julian Year of Chriſt 1711. [Num. 5 ] we have 
the Hyputhenuſe Q i? = = 589+12-+5u7- 
19 + 46“, ard we have the Tangent of it = 
161341,6494. Then ſay, 

As Radius (1co0co) : Coſine of Q=E (91718, 7622) 
: ſo Tangent of N72 416134 ,6494) : 
147980. 5637 = Tangent of 53; 24 %. 
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Leg E K. 


Right Aſcen- 
ſon of the 


Ecliptick. 


Aﬀcenfional 
Difference. 


Of the Mor1on Chap. V. 


+ oz” ＋ 38% =» Leg E 2 (E K [ by 4th Caſe 
of Right-angled ſpherical Triangles, Caſtel l]. 
Then out of the Semicircle B K 


il r 09 
ſubtracting the Leg EK = 55+57+02403+38 


ä 


we have the Remainder=1 24402 T5561 

== Quadrant BA « + Arch « E, which is the 

Sun's Right Aſcenſion under the Point Q of the 

Ecliptick in 1* +47 +29' +40 +14 of & 
um. 2. 


6. Again, Let the Sun move from the Point £ 


Jof its Orbit, and be come to the Point -, of its 


Orbit, in the 1ſt Figure, eaſtward from 4, and 
under the Point R of the Ecliptick, in 8*+47 
—+30"-+33"'+40" of T, at Noon at Greenwich 


on the 20th aſtronomical Day of November (Old | 


Style) in the Julian Year of Chriſt 1711. as above 
[ Chap. 4. Set. 5. Num. 3.] 
Then we have the Sun's Right Aſcenſion, the 


| Semicircle B 4 K, in the 2d Figure, + Arch 
Point R of the K U, in the 1ſt Figure, = 8 S. -09*+04'+13" Þ 


+06"-+54"" [as in the Proof ] viz. the A ſcen- 
ſion of the Point R of the Ecliptick in the Line 
T2 R. 

And the Sun's Right Aſcenſion at the ſaid 


Noon at Greenwich on the ſaid 14th Day of Ju 


(the Arch BE of the Equinoctial, in the 2d Fi- 


gure) being — 4 S,+4*5-02'457'4+5 64-22" 
[as in Num. g. 


Subtracting this Arch B E from the Semi— 


vircle BAH + Arch K U, we have the Sum of 


the Legs EK and K U = 4 S.+03*+01'--15" 
—+—10”"—+32", which is the Aſcenſional Differ- 
ence betwixt the Sun's Right Aſcenſions on the 
ſaid Noon on the ſaid 14th Day of July, and the 
ſaid Noon on the ſaid 20th Day of Nevember, 


being 


ect. 1. of the SUN. 


being diſtant from each other the Space of 129 
apparent Days. | 
Then the Sun's middle Motion in its Orbit in 
1129 Days of equal Lime being 


8. ul HH 


= 4+07+08+36-+48+38 


and the Motion of the Apogeum was 


= o+00-005-175-39-+ 07 


ſo we have the "Ms of theſe Motions . 


| | = 4T707Fo8+54+27+45 


in thoſe 129 Days of apparent Time, by 4*Þ07/, 


So it appears that the 129 5 of the Ecliptick 
did exceed the 129 hof the Equinoctial by 4 ＋ 
$07/+-39/+ 17/13"; therefore after 129 Re- 
turns of the Sun to the Semimeridian of G, from 
the ſaid Noon on the ſaid 14th Day of 7uly, the 
Equinoctia! Circle muſt ble roll'd weſtward 
Kinder that Semimeridian, through an Arch = 
B4 +97 +39/+17'+ 13 before 129 Days of 
{4 qual Time were completed; and, whilſt that 
Arch was rolling thus, 16 Minutes ho 27 Seconds 
54 Thirds ＋ 52 Fourths— of equa] Time 
Pere taken up; as is eaſy to prove from my Ta- 
Ple of equal Time taken up, &c. which is de- 
Frib'd above [in the 3d Proof for Num. 4. |. 


| 
: 


Thirds + os Fourths , which was the Quan- 
; ity of equal Time contain'd in the 1:9 Days ef 
pparent Time betwixt the two ſaid Noons on 
the 


Time. 


55 


BJ which was the Sun's middle Motion under the Sun's middle 

Ecliptick in 129 Days of equal Time. Motion under 

S This is more than the Aſcenſional Difference ite 3 
* 


of equal 
| + 4 2"+22"+ 4%. 9 


This Space of Time is call'd the Equation of Equation of 
ime, being to be ſubtracted from 129 Days of Time to te 


Equal Time to give a Remainder = 128 Days — ˖ 
3 Hours + 43 Minutes + 32 Seconds + 05, Ou 


| 
: 
1 
1 
1 


rſt Cauſe. 


2d Cauſe. 


Of the MoTton Chap. v 
the ſaid 14th of July, and the ſaid 20th of Ne 


vember. = 
So that reckoning from the ſaid Noon on the 
ſaid 14th of Fuly, 129 apparent Days forward, 
were completed 16 Minutes + 27 Seconds —- { 
54 Thirds + 52 Fourths — before 129 Days of © 
equal Time were completed, or thoſe 129 Day; 
of apparent Time were finiſh*d on the 19th aſtro. 
nomical Day of November (Old Style) at 23 Hour t 
43 Minutes ＋ 32 Seconds ＋ Thirds + ( 
o8 Fourths of equal Time, in the Julian Year f 
of Chriſt 1711. = F 
As to the Reaſon of this Inequality, it is oc- 8 
caſion'd, 1 
iſt, By the Shortneſs of the Arch of the Sur 
apparent Motion under the Ecliptick in thok F 
129 apparent Days, in compariſon of the Sun's 
middle Motion under the Ecliptick in 129 equlÞ 
Lays. ' ' 
diy, By the Shortneſs of the Arch of the 
Aſcenhonal Difference in compariſon of the Arch 
of the Sun's apparent Motion under the Ecliprick | 
in thoſe 129 apparent Days. u 
iſt, The Arch of the Sun's apparent Motion 
under the Ecliptick in thoſe 129 apparent Days, 
was the Sum of the two Hypothenuſes Q 7 = n 
the 2d Figure, and =" 7 Rin the 1ſt Figure. 
Where the Hypothe nuſe * =2 being 
8. : 
=1-28-12 L30+1 19-1-46[ Proof for Num. 5. 
and R being in 8 ＋47 ＋3π.z 3-40" of # 
above, we have the Hypothenuſe = m 21 


Win 3 ITS) ſo the Sum = 


D 


Sun's apparent Motion under the Ecliptick i | 
thoſe 129 apparent Days, 


. 
Then 


Sect. Kw. te Su. 


Then out of the Sun's middle Motion under 
the Ecliptick in 129 Days of equal Time, 
8 


1 0 [ IH ul Hl 
=—=4-+07 +08 +54+2 7-4 5 (as above) 
ſubtracting the apparent Motion under the Eclip- 
tick in 129 apparent Days, 


==4+07+06-+00-+53-26 we have 


the Remi =o+ 0008+ 53 +3419 = the 
Quantity by which the Arch of the Sun's appa- 
rent Motion under the Ecliptick in thoſe 129 ap- 
parent Days was ſhorter than the Arch of the 
Sun's middle Motion under the Ecliptick in 129 
Days of equal Time. 


This I call the Defect in the iſt Inſtance, 


ES Difference in thoſe 129 apparent Days was the 
Sum of the Legs E K and K » of the Equinoctial, 
=4S.+03*01'+15"+10"-32""; ſubtracting 

this out of the Sun's apparent Motion under the 
Ecliptick in thoſe 129 apparent Days (above), 


"all IN 


we have the Remainder —=2+ 58 +45+42+ 54 
I call this the Defect in the 2d Inſtance, 


Deſect in the 
2dly, The Arch of the Sun's Aſcenſional iſt Inſtance. 


Defect in the 


Add o--08+53--34+1 9 2d Inſtance. 


S efect in the 1ſt Inſtance 
3 we have 4+07+39-+ 17-13 


_— - — — 


the Sum of the two Defects, = the Quantity 
by which the 129 { of the Equinoctial did come 
ſhort of the 1295 of the Ecliptick in the 129 
apparent Days, as above. 


PROOF 
For Num. 6. 


The Angle R u, in the iſt Figure, = 234-807 
+54”, and Cofine = 91918,7622 [as in Proof 


for Num 4 }. | 
19 R I Then 


n —— —— - —_ — — AE... * — 
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beg v. 


(K »): 


Sun's Right 


Of the Motion Chap. V. 


Then R cutting the Ecliptick in 894-47'430"-- 
33 +40" of T, at Noon at Greenwich on the 
24th aſtronomical Day of November (Old Style) in 
the Julian Year of Chriſt 1911, [Num. 6.] we 
have the Hypothenuſe =, Þ R = 689 + 47 
-509"4-33"+40""; and we have the Tangent 

of it=257724,97882, Then ſay, 

As Radius (100000) : Coſine of Raz» (91718, 5622) 
:: ſo Tangent of Hypothenuſe (257724, 97882); 
236391,33233+ = Tangent of 67%þ04'+13"+ 
064-54" == Leg  v |by Caſe 4. of Right- 
angled Triangles, Caſwell]. 

Then to the Semicircle of the Equinoctial B= EK 
adding the Leg = v (Kv) we have the Sum = 
88. +05*+04S+13 4064-54 = the Sun's 
Right Aſcenſion under the Point R of the Eclip- 


tiok in 8 ＋ 47' + 30” + 33 ＋ 4% of 2 
[Num,. 2. J. 


7. Again, Let the Sun be come to the Point 
of its Orbit cutting the Line T P, in the iſt 
Figure, under the Point P of the Ecliptick, in 
21*45-10'"-56" of * on the 3oth aſtronomical 
Day of January (Old Style) at 5 Hours + 48 
Minutes + 57 Seconds of apparent Time at 
Greenwich, in the Fulian Year of Chriſt 1712. 
This was the End of the Tropical Year from 
Noon at Greenwich on the ſaid 3oth of January 
in the ſaid Year of Chriſt 1711. [as in Num. 3.], 

Then the Sun's Right Aſcenſion was the Semi- 


Aſcenſion at circle BA K (6 Signs) + Arch KvaA=4 


the End of the 


Tropical 
Year. 


Aftenficaal 
Difference. 


Signs + 23* + 34 +34'+07' Num 4. 
Iſt Proof J, which was the Sun's Right Aſcenſion 
at the End of this Tropical Year alſo [Num. 3.]. 

And the Sun's Right Aſcenſion at Noon at 
Greenwich on the ſaid 20th of November next 
wt ag, the Semicircle B « K = 6Signs 

Arch KR = 2 S. O 04/+1 3/4064 
54 [Proof for Num. 4 * F 


Sub- 


ect. V. f the Sun. 59 


S Subtrating the Arch K , from the Arch 
= Ku A, we have the Archva A= 28S. ＋ 16˙ 

8 --30/+21"00"-47", which was the Aſcen- Afcenfional 
ſional Difference betwixt the Sun's Right Aſcen- Difference. 
8 fions at Noon at Greenwich on the ſaid 20th of 

{ November and the ſaid 30th of January at 5 
Hours + 48 Minutes ＋ 57 Seconds, being di- 

ſtant from each other the Space of 71 apparent 

Days ＋ 5 Hours + 48 Minutes 57 Seconds 

in Time. 

Then the Sun's middle Motion in its Orbit in 

71 Days + 5 Hours + 48 Minutes + 57 Se- 
conds of equal Time being 


65 ; 
5 = 2+10--1 30128330124 
and the Motion of the Apegæum being 


=== 0-F 005-0009 T-44+55+45+30 


we have the Sum of theſe two Motions 


= 2+10+13+11+13+29 


S Sun's middle Motion under the Ecliptick in 


| 5 
that Space of equal Time, = 715 + — of the 
| Z 


FEcliptick in that Space of equal Time. 
Then out of the Sun's Aſcenſional Difference, 


out of 71 (+ L1 of the Equinoctial, 
| 2 8. 0 it 
=2+16+30+21+00+47 


ſubtracting 51 5+ —=2+10+13+11+13+29 
N 2 * 


we have the Remr =o+06+17+09+47+18 
which was the Quantity by which the Aſcenſional 
Difference in thoſe 71 apparent Days, + 5 Ho. 
+ 48 Min. + 57 Sec. did exceed the middle 

I 2 Motion 


Equation of 
Time to be 

added to the 
equal Time. 


Of the Mor Io 


Motion under the Ecliptick in the like Space of 
equal Time. 

Therefore aſter 71 Days + 5 Hours + 48 
Minutes + 57 Seconds of equal Time, from the 
ſaid Noon on the ſaid 2oth of November, were 
completed, the Equinoctial did roll weſtward 
under the Semi-meridian of G, through an Arch 
= 6*-17'+09"+475"4+18%, before the Point 
A of the Equinoctial, with the Point P of the 
Ecliptick (in the 1ſt Figure) was return'd to the 
Semimeridian of G; and whilſt that Arch was 
rolling thus, 25 Minutes + 04 Seconds -+ 31 
Thirds ＋ 59 Fourths + of equal Time were 
taken up, as is eaſy to prove from my Table of 
equal Time taken up, whilſt Arches of the Equi- 
noctial, &c. deſcrib'd above [in the 3d Proof for 
Num. 4. J. 

This is the Equation of Time, to be added to 
71 Days + 5 Hours + 48 Minutes + 57 Se- 
conds of equal Time, to give a Sum which was 
equal to the Space of apparent Time betwixt 
Noon at Greenwich on the ſaid 2oth Day of No- 
vember in the ſaid Year 1711. and the 3oth aſtro- 
nomical Day of January (Old Style) at 5 Hours 
＋ 48 Minutes -+ 57 Seconds, in the Julian Year 
of Chriſt 1712, 

So that reckoning from the ſaid Noon on the 
{aid 20th Day of November 71 Days + 5 Hours 
+ 48 Minutes + 59 Seconds of equal Time 
were completed, 25 Minutes ＋ 04 Seconds + 
31 Thirds + 59 Fourths before the 3oth aſtro- 
nomical Day of January, at 5 Hours + 48 Mi- 
nutes + 57 Seconds of apparent Time (Old 
Style) in the Julian Year of Chriſt 1712. was 
come; or that Space of equal Time was com- 


pleted on the 2th aſtronomical Day of Fanu- 


ary (Od $1yie) at 23 Hours + 24 Minutes-+ 55 
Seconds 


Ge, J. of the Sun. 


Seconds + 28 Thirds + o1 Fourth of equal 


Time, in the Julian Year of Chriſt 1712. 

And if the Reaſon of this Inequality be in- 
quir'd into, we ſhall find, that it is occaſion'ꝰd by 
two Cauſes: | 


iſt, By the Length of the Arch of the Sun's iſt Cauſe, 


apparent Motion under the Ecliptick in 71 ap- 
parent Days 4+- 5 Hours + 48 Minutes ＋ 57 
Seconds, from the ſaid Noon on the ſaid 2oth of 
November, in compariſon of the Sun's middle 
Motion under the Ecliptick in 71 Days + 5; 
Hours + 48 Minutes + 57 Seconds of equal 
Time. 


2dly, By the Length of the Arch of the 2d Cauſe, 


| Aſcenſional Difference in compariſon of the Arch 

of the Sun's apparent Motion under the Ecliptick 
in thoſe 71 apparent Days + 5 Hours + 48 
Minutes + 57 Seconds. 


iſt, The Arch of the Sun's apparent Motion 


under the Ecliptick in thoſe 71 apparent Days = 
5 Hours + 48 Minutes + 57 Seconds, was the 
Quadrant =, 2 R V — Hypothenuſe m ZR 
(Arch R Y)4- Hypothenuſe Y # P, in the 1ſt 
Figure. 

Where the Hypothenuſe m Z R being 


S. © Hl HI 


—2408+47+30-4-3 34-40 [from Num. 6.] 


ſubtracting this from the Quadrant * f r Ry, 
we have the Remainder = the Arch Ry, 
=04-21+1244-29426-20 | 

and the Hypothenuſe Y = P being 
=1-+21+10+56+00+00 | from Num. 4.] 


we have the Sum of theſe two, 


=2+12-+23Þ2 54-2620 == the Sun's ap- 
parent Motion under the Ecliptick in thoſe 71 
apparent Days + 5 Hours + 48 Minutes + 57 


Seconds; then out of this ſubtracting the Sun's 
middle 


18 


Of the Motion Chap. V. 
middle Motion under the Ecliptick in 71 Days 
+ 5 Ho. + 48 Min. + 57 Sec. of equal Time, 

8 


ul 1110 


—=2+10+1 3+11 +13+29 (above) the Remr 


=—o+02+ 10C— 4+1 2+5 1 the Quantity by 
which the Arch of the Sun's apparent Motion 
under the Ecliptick in thoſe 71 apparent Days 


| + 5 Hours + 48 Minutes + 57 Seconds, was 


Exceſs in the 
1K Inſtance. 


Exceſs in tlie 
2d Inſtauce. 


longer than the Arch of the Sun's middle Mo— 
tion under the Ecliptick in 71 Days + 5 Hours 
＋ 48 Minutes + 57 Seconds of equal Time. 
This I call the Exceſs in the iſt Inſtance. 
2dly, The Arch of the Sun's Aſcenſional 
Difference in thoſe 71 apparent Days:+ 5 Hours 
-+ 48 Minutes 4 57 Seconds, 
8 


big. 1 
==2-16-+30+21+ 00-47 (above) 
out of this ſubtracting the Sun's apparent Mo- 
tion under the Ecliptick in thoſe 71 apparent 
Days + 5 Hours + 48 Minutes + 57 Seconds, 
=2-4+-124+23-+25+26+20(above) 

we have the ——— . — 
Remainder =0--0475-06+555-345-27 ſor the 
Quantity by which the Aſcenſional Difference 
was longer than the Arch of the Sun's apparent 
Motion under the Ecliptick in thoſe 71 apparent 
Days + 5 Hours + 48 Minutes 5 57 Seconds, 

This I call the Exceſs in the 2d Inſtance. 

Then we have the Sum of the two Exceſſes, 
= 6*+17+09/+47"4+18"! = the oy 
by which: the Sun's middle Motion under the 
Ecliptick in 71 Days + 5 Hours + 48 Minute; 
-+ 57 Seconds of equal Time, did come ſhort of 
the Aſcenſional Difference in thoſe 71 apparent 
Days 5- 5 Hours + 48 Minutes ＋ 57 Seconds, 
being the ſame Quantity by which the Aſcen- 
Conal Difference in that Space of apparent Time 


4 | did 


gect. V. of the Su. 


did exceed the middle Motion under the Eclip- 
tick in the like Space of equal Time, as above. 
8, Here it may be obſcrv'd, that the Quan- 
© tity by which the Arch of the Sun's apparent 
Motion under the Ecliptick in thoſe 48 apparent 
Days betwixt the ſaid Noon on the ſaid 27th of 
May and the ſaid Noon on the ſaid 14th Day of 
© 7uly, was ſhorter than the Arch of the Sun's 
middle Motion under the Ecliptick in 48 Days 

of equal Time, by 1*-29/+33"+41" 14" ; 
and that the 48 Days of equal Time contain'd a 
leſs Space of Time than thoſe 48 Days of appa- 
tent Time [Num. 5. Equation of Time to be 
added. Defect in the 1ſt Inſtance]. 


Days, was ſo flow in compariſon of the middle 
Motion under the Ecliptick, I ſhall conclude, 
that the Apogæum of the Sun's Orbit lay in that 
Part of the Orbit which the Sun paſs'd through 
betwixt the ſaid two Noons. 

And it may be obſerv'd, that the Quantity by 
which the Arch of the Sun's apparent Motion 
under the Ecliptick in thoſe 71 apparent Days 
= + 5 Hours + 48 Minutes + 57 Seconds, be- 
& twixt the ſaid Noon on the ſaid 2oth of Novem- 
ber and the ſaid 3oth of January in 1712. at 5 
Hours + 48 Minutes + 57 Seconds, was longer 
than the Arch of the Sun's middle Motion under 
the Ecliptick in the like Space of equal Time, by 
2*+10/+14"—+12"'+51'"; and that the Sun's 
middle Motion under the Ecliptick during the 
Equation of Time to be added, bears very ſmall 
Proportion to that Difference betwixt the ſaid 
Arches [ Num. 7. Equation of Time to be added. 
Exceſs in the 1ſt Inſtance]. So becaule the Sun's 
apparent Motion under the Ecliptick in thoſe 71 


apparent Days E 5 Hours ＋ 48 Minutes + 57 
Seconds, 


So becauſe the Sun's apparent Motion under Where the 


© the Ecliptick in the ſmall Space of 48 apparent eg of 
the Sun's Or- 


bit found. 


Of the Morton Chap, v 


00 
, 
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Seconds, was ſo ſwift as to exceed the midd|-Þ 
Motion by ſo great an Exceſs, I ſhall conclude, f 
that the Perigzum of the Sun's Orbit lay in that 
Part of the Orbit which the Sun paſs'd through 
| betwixt the ſaid Noon on the ſaid 2oth of Ne. 
vember, and the ſaid goth of January in 17 12, at 
5 Hours -＋ 48 Minutes ＋ 57 Seconds|[ ſee Chap 
1. Sect. 7. Numbers 1, 2, 3.]. 
9. At Noon at Greenwich, on the 3oth aſtro. 
nomical Day of January (Old Style) in the Julian 
Year of Chriſt 1711. let the Sun have been at the 
In Fig. 1. for Point m of its Orbit *, under the Point P of the 
Ch. 4. Sect. 1. Ecliptick, in 21*+10'+ 56” of b]; and at the 
Num. 3. ſame Moment let the Body have been at thi 
C. L. Sec. 1. Point h of the Circle. 

Leeren. Then the Angle h Tu (k T m) a is the Equa· 
tion of the Orbit, to be added to the mean Ano- 7 
maly, 6 Signs + Angle I T h, to give the true 
Anomaly 6 Signs + Angle BT m Chap. 4. Sect, I k 
1. Num. 7.]. . 

In the Space of 117 apparent Days forwards, [K* / 
namely, at Noon at Greenuich, on the 27th aſtro. 
nomical Day of May (Old Style) in the ſaid Lear 

. 1711. let the Sun be mov*d eaſtward to the Point 

n of its Orbit, under the Point P of the Eclip- 

In Fig. 2 for tick, in 15%j-58'423"+33""--27" of Le, and 
Ch. 5. Sect. 1. at the ſame Moment let the Body have been at 
the Point o of the Circle a; then the Angle o T © 

(3 T n)* is the Equation of the Sun's Orbit, to 

be added to the mean Anomaly 6 Signs + Angle 

I To, togive the true Anomaly 6 Signs + An- 

gle BT In [ 1d. Num. 7. |. 

Theſe 117 apparent Days were no more than 
116 Days + 23 Hours + 43 Minutes + 30 Se- 
conds + 40 Thirds 04 Fourths of equal Time 
[ Chap. 5. Num. 4. Equation of Time] during 
which Space of Time the Sun's middle Motion 


in 


ec v. off the SUN. 65 


f n its Orbit was = 3 S. 23 ＋/ 18 C17 / ＋5 20“ 


26% Angle h T 0*; and the Moti n of the Angle h T o. 


Lipogeum Was fy Sar 2 1 z which being 
Jubcrated from the Sun's apparent Motion under 


he Ecliptick in thoſe 117 apparent Days, = 3 S. 
24* +47 + 27" ＋ 33/0 ＋27Num. 4. 1ſt 


KCauſe] we have the Remainder = 3 S. 24*+ 
W7+11"+32"+57" for the Sun's apparent 


lotion in its Orbit, viz. for the Angle m T n?, Angle m Tn. 


Ia the Interval of Time of thoſe 117 apparent 
Ways. 


Then ſubtracting this Angle m Tu from the 


Angle h To, we have the Remainder =o 8. 
oo 31 ＋ 06“ 19“ 29“ = Angle hT 0 — 
Angle m Tn. 


And this Remainder = Equation h Tu — 


#1 quation o T likewiſe, 


For Angle h To = Equation h Tu (Angle 


kTm)+ Angle U To(+ Angle m Tn); and 
Angle m T n = Equationo T (Angle T on) + 
Angle m Ts (+ Angle UT o): 


There;ore ſubtracting, we have 


Angle h T o— Angle m T n = Equation h Tu 
Z— Equation o T'o 

So Equation h T u — Equation o Ts = 31' + 
J 06+ 19/'429/"", 


10. In the Space of 48 apparent Days for- 


# wards from Noon at Greenwich on the 27th aſtro- 
nomical Day of May (Old Style), namely, at 
Noon at Greenwich on the 14th aſtronomical Day 
of Fuly (Old Style) in the Fulian Year of Chriſt 
1711. let the Sun be mov'd eaſtward to the Point 
of its Orbit *, under the Point Q of the Eclip- In Fig. 1. fo f 
tick, in 1 ＋47 29 +40" +14 of & Þ; and Cb. 4. Sect. 1. 
at the ſame Moment let the Body have been at Num. 3. 

the Point of the Circle*, 


v In Fig. 2.for 


Then the Line T cutting the Circle in the Ch. 5. Se 1. 


Point Y 2, we have the Angle I the Ene, 
K o 


66 


Sect. 1. Num. g.]. 


A0 0 T. 18'+ 52/4+-38"'4-42"'— = Angle OT /. 


Angle n T. Angle NT. 
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of the Orbit to be ſubtracted from the mea 
Anomaly ET, to leave the Remainder E Ty 
(AT#) which is the true Anomaly [ Chap, , 


Theſe 48 apparent Days were equal to 48 Dy 
+ 7 Minutes + 52 Seconds + 42 Thirds+ 
Fourths of equal Time [ Num. 5. Equation o 
Time]; during which Space of Time the Sun; 
middle Motion in its Orbit was = 1 S. + 17% 4 


And the Motion of the Apogeum was 6"+2,"Þ 
og”, which being ſubtracted from the Sum 
apparent Motion under the Ecliptick in thoſe 447 
apparent Days, = 18. +15*4+49/+06”+o6" 
+47” | Num. 5. iſt Cauſe], we have the Re 
mainder = 1 S. +15*4-48/4+59'"+32""+-3" 
for the Sun's apparent Motion in its Orbit in th | 
Interval of thoſe 48 apparent Days, viz. for the 


S . 
fi P / ud I uw 
Cee, (= 1+17+18+52+38+2 1 


Ange Fre f= 1+15+48-+5932+36 


we have the Remr= o+01-+29-þ 5306-0; WM 
for the Sum of the Equations of the Orbit o T: 


and r Tr, of which the Equation o T © is to be 
added to the mean Anomaly 6 Signs + Ange 
I T o, to give the true Anomaly 6 Signs + An- 


2 In Fig. 1.for gle B T n* [Chap. 4. Sect. 1. Num. 7.]. 


Ch. 4. Sect i. 11. In the Space of 129 apparent Days for 


Num. 3. 


In Fig. i. for 
Ch 5. Sect. 1. 


wards from Noon at Greenwich on the 14th aſtro- 
nomical Day of July (Old Style), namely, at Noon 
on the 20th Day of November (Old Style) in the 
Julian Year of Chriſt 1711. let the Sun be mov'd i 
eaſtward to the Point y of its Orbit *, under the 
Point R of the Ecliptick, in 8*4+-47/+30"-33" 
+40" of Num. 6. ] and at the ſame T0 
a | et 


rap pwm_uwmn as. rp away  T -Ip_ 


e 
Ci 


cl 


1— 


4 — * 


| gect. V. of the SUN. 
Wet the Body have been at the Point g of the 


Circle. | 


Then the Line T produced cutting the Cir- 
cle in the Point sa, we have the Angle s T g, the 
Y Equation of the Sun's Orbit, to be ſubtracted 


tom the mean Anomaly E I g, to leave the 
Remainder ETS (AT Y) which is the true Ano- 
may [Chap. 4. Sc&t. 1. Num. 5.] Theſe 129 


FJ apparent Days were no more than 128 Days + 
23 Hours + 43 Minutes + 32 Seconds ＋ 05 


FS 1hirds + 08 Fourths of equal Time | Num. 6. 


T Equation of Time to be ſubtracted]; during 
2 which Space of equal Time the Sun's middle 
Motion in its Orbit was = 4S. +07*407/+ 


56 % 14/24“ = Angles Tg, and the Mo- Angler T g. 
tion of the Apogeum was = 17"+39/ 'or'", 


2 which being ſubtracted from the Sun's apparent 
Motion under the Ecliptick in thoſe 129 apparent 
Das, viz, from 4 5. +07* 00/00" 53" 
26“ [Num. 6. 1ſt Cauſe], we have the Remain- 


der = 4S. +06*+59'+43"+14"5-25""= the 


EZ Sun's apparent Motion in its Orbit in the Inter- 


val of thoſe 129 apparent Days, = the Angle 
d\ * Y a. | 
Then ſubtracting this from the Sun's middle 
Motion in its Orbit in the Interval of equal Time, 
= 05, +00%*08'+12"+59"'=5;9"" Angle 
„Tg, we have the Remainder = Angle! T g — 
Angle d\ T Yo 
And this Remainder = Equation S T g — 
S Equation r T. 
F or Angle Tg = Angle! T s + Equation 
Tg. 
15 Angle T y = Angle y T s + Equation 
I 41”, 
Then ſubtracting, we have Angle Tg — 
Angle 4 Ty = Equation sTg — Equation ds 
„ 0 


Angle Ty. 
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So the Equation s T g — Equation r T » = 8'4. 
12'+5 Vk59., | 

12. In the Space of 71 apparent Days ＋ 6 
Hours + 9 Minutes + 14 Seconds forward 
from Noon at Greenwich on the ſaid 2oth of M. 
vember, namely, on the 3oth aſtronomical Day 
of January (Old Style) at 6 Hours + 9 Minutes 
+ 14 Seconds, in the Julian Year of Chriſt 
1712. let the Sun be mov'd eaſtward, and te- 

*InFig. 1. ſor turn'd to the Point m of its Orbit a, under the 

Ch. 4. Sect. 1. Point of the Ecliptick q. ſomewhat eaſtward of 

Num. 3. the Point Pb, having completed its Revolution 
round its Orbit at the End of a Sidereal Year 
from Noon at Greenwich on the ſaid goth of 74. 
nuary in the Julian Year of Chriſt 1711. [Chap, 
1. Sect. 6. Num. 7, 9.] and at the ſame Moment 
let the Body be return'd to the Point h of the 

In Fig. r.for Circle. 

Ch. 5. Sect. 1. Now 71 apparent Days + 5 Hours + 48 Mi. 
nutes + 57 Seconds of this apparent Time were 
equal to 71 Days + o6 Hours + 14 Minutes 
ot Second + 31 Thirds + 59 Fourths of equal 
Time [from Num. 7. Equation of Time to be 
added]; and the End of this equal Time com- 
pleted a Tropical Year from Noon at Greenwich 
on the ſaid 3oth of January in 1711, 

But a Sidereal Year being longer than a Tro- 
pical Year by 20 Minutes + 17 Seconds, Chap. 
1. Sect. 6. Num. 9.] by adding 20 Minutes + 
17 Seconds of equal Time to the End of the 
Tropical Year, we have the Space of Time be- 
twixt Noon on the ſaid 2oth of November and 

the End of the Sidereal Year on the ſaid 3oth 
of January in the Julian Year of Chriſt 1712. = 
71 Days + 6 Hours + 34 Minutes + 18 Se- 
conds ＋ 31 Thirds + 59 Fourths of equal 
Time; during which Space of Time the Sun's 
middle 
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middle 5 22 by its Orbit 5 2 & + 10* + 14 
j "+ 14"+28"" = Angle g 3 | | 
1 Ten the Sun's apparent Motion under the * 
Ecliptick in thoſe 71 apparent Days + 5 Hours 
© + 48 Minutes + 57 Seconds, completing the 
Tropical Year, being = 2 S. +12%4+23'4+25" 
+26//+20",[ Num. 7. 1ſt Cauſe] and the Sun's 
middle Motion under the Ecliptick in 20 Minutes 
s + 17 Seconds = 49"45;8"'+ 50", we have the 
Som of theſe two = 28, +12%þ24/+15"+ 
8 254-10", for the Sun's apparent Motion under 
the Ecliptick in thoſe 71 Days + 6 Hours + 34 
Minutes + 18 Seconds 4+ 31 Thirds + 59 
Fourths of equal Time. 
And the Motion of the Apogeum in this Inter- 
val of equal Time = 945 (C10; which 
being ſubtracted from the Sun's apparent Mo- 
tion under the Ecliptick in the Interval of equal 
Time, we have the Remainder 2 S8. + 12% + 
EZ 24/4+0;"4+40Þ00" for the Sun's apparent 
Motion in ics Orbit in that Interval of equal 
Time, completing the ſaid Sidereal Year, = | 
Angle , Tm. Angle Tm. 
Out of this ſubtracting the Sun's middle Mo- In Fig. 1. for 
tion in its Orbit in that Interval of equal Time, Ch. 4. Se. 1. 
(ſubtracting the Angle g Th, = 2 S. + 10% + Num. z. 
E 14-5-53"+14/"+28"", we have the Remainder 
q es. + 02* O2“ ＋-25“/＋-32%ö, — the 
Angle » T m the Angle g T h. 
And this Remainder = the Sum of the Equa- 
tions of the Orbit e Tg and h Tu, of which 
the Equation $ T g is to be ſubtracted from the 
mean Anomaly E T g to leave the Remainder 
AT , which is the true Anomaly ; and the 
Equation h T u is to be added to the mean Ano- 
maly, 6 Signs + Angle I T h, to give the Sum 
6 Signs + Angle BIT m, which is the true Ano- 
maly [Chap. 4. Sect. 1. Numbers 5, and 7.]. 
13. Leſt 
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13. Left Miſtakes ſhould ariſe in determining 
the Aſcenſional Differences, of which I ſhall 
make great uſe in my Calculations for finding 
the Places of the Sun's Motions under the Eclip- 
Pefinition of tick at given Moments of Time, I here define 
Aſcenfional my Aſcenſional Difference to be, an Arch of the 
Difference ra · Equinoctial Circle intercepted betwixt the Right 
dicalxMoment. A ſcenſion of the Sun at the Moment at which 
the Account began, which I call my radical 
Moment, and the Sun's Right Aſcenſion at the 
End of the given Interval of Time from thence, 
at which the Sun's Place is requir'd to be aſ- 
ſign'd ; this intercepted Arch being to be mea- 
ſur'd from Weſt to Eaſt, according to the Order 
of the Signs, when the given Interval of Time 
is to be reckon'd forward from the radical Mo- 
ment; but when the given Interval of Time is 
to be reckon'd backward from the radical Mo- 
ment, then the intercepted Arch muſt be mea- 
ſur'd from Eaft to Welt, contrary to the Order 

of the Signs. For Explanation-ſake, 
eft Inſtance, Let the Sun be at the Point Q of the Eclip- 
5 tick, in the 2d Figure, at ſome Moment of 
Time, the Sun's Right Aſcenſion at that Mo- 
ment being the Point E, or the Arch BA E of 

the Equinoctial Circle. 

At the End of the given Interval of Time 
let the Sun be at the Point N of the Ecliptick, 
and let the Sun's Right Aſcenſion then be the 
Point M. or the Semicircle BE K ＋＋ Arch 
K M of the Equinoctial Circle. 

oft Caſe, _ Caſe 1. Let the given Interval of Time be 
reckon'd forward from the radical Moment when 
the Sun was at Q; then the intercepted Arch, 
which is the Aſcenſional Difference, is the Arch 
E M, proceeding according to the Order of the 
Signs, from E, in Fig. 2. through K and « to M, 
in Fig. 1. | 
£ 35 Or, 


Set. v. of the Sun. 
Or, generally, when the Sun's Right Aſcen- 
Gon, at the radical Moment, is leſs diſtant from 
the vernal Equinox, according to the Order of 
the Signs, than it will be, or was, at the End of 
the Interval of equal Time forward, as in this 
1ſt Caſe . Then, | 
Siubtracting the Sun's Right Aſcenſion, at the 
F radical Moment, from the Sun's Right Aſcenſion 
at the End of the Interval of equal Time for- 
ward, we have the Remainder for the Aſcen- 
ſional Difference in this 1ſt Caſe. 
Caſe 2. But if the given Interval of equal zd Caſe: 
Time be reckon'd backward from the radical 
Moment, when the Sun was at Q, then the in- 
tercepted Arch, which is the Aſcenfional Differ- 
EZ ence, is the Sum of the Arch E B, in Fig, 2. 
and of the Arch B M, in Fig. 1, proceeding 
contrary to the Order of the Signs from E, thro? 
« and B, in Fig. 2. and ſo on to M, in Fig. 1. 
Or, generally, when the Sun's Right Aſcen- 
ſion, at the radical Moment, is leſs diſtant from 
the vernal Equinox, according to the Order of 
the Signs, than it will be, or was, at the End 
of the Interval given of equal Time backward, 
as in this 2d Cafe: 


. A On m——__ 


Ihen, ſubtracting the Sun's Right Aſcenſion 
at the End of the Interval of equal Time back- 
ward, from 12 Signs, add the Remainder to the 
Sun's Right Aſcenſion at the radical Moment, 
we have the Sum for the Aſcenſional Difference, 
in this ad Caſe, 
2d Inſtance, Let the Sun be at the Point N of ,q Inſtance: 

the Ecliptick, in Fig. 1. at ſome radical Mo- 
ment of Time; and at the End of ſome Interval 
of equal Time from thence let the Sun be come 
to the Point Q of the Ecliptick, in Fig, 2. the 
Sun's Right Aſcenſions at thoſe — of 

2 ime 
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Time being the Points M and E of the Equi. 
noctial Circle reſpectively. 

| Caſe 1, Let the given Interval of Time be 
reckon'd forward from the radical Moment when 
the Sun was at N; then the intercepted Arch, WWF 
which is the Aſcenſional Difference, is the Sum ic 
of the Arch MB, in Fig. 1. and of the Arch 
B E, in Fig. 2. proceeding according to the 
Order of the Signs, from M, in Fig. 1. through 
Band « to E, in Fig. 2. 

Or, generally, when the Sun's Right Aſcenſion 
at the radical Moment is more diſtant from the 
vernal Equinox, according to the Order of the 
Signs, than it will be, or was, at the End of 
the given Interval of equal Time forward, as in 
this 1ſt Caſe : Then, 

Subtracting the Sun's Right Aſcenſion at the 
End of the Interval of equal Time forward, 
from 12 Signs, add the Remainder to the Sun's 
Right Aſcenſion at the End of the Interval of 
equal Time forward; we have the Sum for the 
Aſcenſional Difference, in this 1ſt Caſe. = 

Caſe 2. But if the given Interval of Time be 
reckon'd backward from the radical Moment ft 
when the Sun was at N; then the intercepted t! 
Arch, which is the Aſcenſional Difference, is the 
Arch M K, in Fig. 1. + Arch K E, in Fig. 2. 
proceeding contrary to the Order of the Signs 
from M thro' aand K, in Fig. 1. to E in Fig. 2. 

Or, generally, when the Sun's Right Aſcen- 
ſion at the radical Moment is more diſtant from 
the vernal Equinox, according to the Order of 
the Signs, than it will be, or was, at the End of 
the given Interval of equal Time backward: 
Then, 

Subtradting the Sun's Right Aſcenſion at the 
End of the Interval of equal Time backward, 
rom the Sun's Right Aſcenſion at the radical 
Moment, 


x dect. I. of the SUN. 
Moment, we have the Remainder for the Aſcen- 
onal Difference in this 2d Caſe. 
8 14. Becauſe in calculating for finding the 
places of the Sun's Apagæum, and of the Sun's 
iddle and apparent Motions under the Eclip- 
lick at the Ends of the given Intervals of Time, 
o be reckon'd from certain given Moments of 
&pparent Time, from which the Account pro- 


Sun's middle Motions under the Ecliptick, over 
and above the entire Revolutions, with the Ar- 
hes of their correſponding Aſcenſiona! Differ- 

-nces during thoſe given Intervals of Time: 
Therefore, for the ſake of expeditiouſly going on. 
in my Calculations in the enſuing Treatiſe, I ſhall 

all thoſe Arches of the Sun's middle Motions 
under the Ecliptick above the entire Revolutions, 


= m =, and I ſhall call thoſe Arches of the 


Aſcenſional Differences, = { m + 5 where? 


ſtands for the Arch of the Ecliptick under which 
the Sun paſſes. by its middle Motion in 1 Day of 
equal Time; and m ſtands for the Number of the 
Days contain'd in the given Interval of equal 


| Time and ſtands for ſuch aliquot Part or 


8 ww of x equal Day, as are join'd to the whole 
Days. 

W Bur ( ſtands for the Arch of the Equinoctial 
iatercepted betwixt the Sun's Right Aſcenſions at 
che Beginning and the End of 1 apparent Day, 
or of 1 Day of apparent Time. And m, join'd 
to (, ſtands for the Number of apparent Days 


in the given Interval of apparent Time; and 
L f 
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Feeds, which I call my radical Moments; there Radical Mas 
ill be Occaſion to compare the Arches of the ments. 


m. 


. 


— — 


— . — 


parent Day as are joinꝭd to the whole Days. 


rolling weſtward under the Semi- meridian of G. 
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Idas for ſuch aliquot Fart or Parts of 1 ay. 


Theſe general Denominations I ſhall alway WR 
uſe, whether there be any aliquot Part or Pars Wt 
of 1 Day join'd to the whole Days or not ; {Wt 
that when no aliquot t art of 1 Day is join'd u] 
the whole Days, then 2 is a Cypher. | 

And when the ere ot equal Time dero. 


minated by ? m LN — of the Eclip ick comes ſhort | 


of the Quantity of apparent Time contain'd in 
the Interval of apparent 1 ime denominated by 


Cm + —of the Equinoctial, I call the Exceſs i 


the apparent Time the equal Time taken up 


whilſt the Arch Cm ＋ — m — -- of the 


Fquinoctial was rolling weſtward under the Semi. 
meridian of G. 

On the other hand, when the Quantity of ap- 
parent Time denominated by m + = 5 of the 
Equinoct ial comes ſhort of the equal Time con- 

| ; 
tain'd in the Interval denominated by ? m += 


of the Ecliptick, I call the Exceſs of the equal 
Time, ” equal Time taken up whilſt the Arch 


£m + — Rn 5 © of the Equinoctial was | 


SECT: 


F gect. II. of the SUN. 75 


| Lemma 1. N the firſt Figure for Chap. 5. See the Pi. 

In / in the Point of the Apogeum A, ſo as to make gs th Chap 
the Angle A l' = AnglenT A. ; 

tion of the Orbit o Ts, For 


ſore the elliptical Area AT = elliptical Area 
In TA; and therefore the elliptical Arca 4 T B 


GN e int 


Circle, making the Sector ET = the Area 


Ber. 


S-Et. 2. let the Line ot Apſcs gures below, 
B Te A cut the Arch of the Sun's ell ptical Orbit at the End of 


Then the Equation ot the Orbit r T' Equa- 


| Becauſe Angle AT = Angle n TA, there- 


=elliptical Area B T n. Then, becauſe the 
Body moves round the Circumference of the Cir- 
cle Ealb by an equable Motion, fo as to form 
Sectors of that Circle equal to the elliptical Areas 
ſorm'd trom the lower Focus T by the Mori n of 
the Sun in the Circumference of the Ellipf- in all 
Intervals of Time [ Chap. 4. Sect. 1. Num. 3.]. 
Therefore when the Sun, in its Deſcent from the 
Apogeum A, ſhould be come to the Point“ of its 
Orbit, the Body, by its equable Motion from the 
Point E, would be come to the Point of the 


AT-; and when the Sun, in proceeding in its : i 
annual Courſe, ſhould be come to the Point n of We. 
its Orbit, the Body, by its equable Motion, would ; 
be come to the Point o of the Circle, making the | ; 
Semicircle E a I = Sector I I 0 = the Semi-el- | 1 
lipſe A FHB - Area B Tn. And becaule the q 
Circle =the Ellipſeſ Proof for Ch. 1. S. 7. N. 10.] | 
therefore Sector Il Vo = Area BT Area 
ITB S Sector TI; conſequently the Sector 
o E Sector E Tr: And becaule the Angle 14 
AT = Angle en T A, therefore Sector r T * 
L | Sector 19 
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Sector o Te, that is to ſay, the Equation r T. 
Equation o Te. 

By the like way of reaſoning, if the Line of 
Apſes cuts the Arch of the Sun's elliptical ( rbir 

m in the Point of the Perigæum B, ſo as to 
make the Angle 1 T B Angle BT m; then 
the Equation of the Orbit s T g = CIOs of 
the Orbit h Tu. 


Lemma 2.] The Circumference of any Circle 
in Length (ot A? B“ in the 2d and 3d Figures): 
is to the Radius of that Circle in Length (toc, 
or CN, Sc. in Length) :: As 710: to 113 nearly 
[from the * of Metius in Wallis his Mgedre, 
Chap. 11. p. 52.]. Then ſay, As 710: 113 
ſo 360? 00 4665600000"): 742553239 Th 
therefore the Radius of a Circle in 4th Scruples = 
142553239" 143+ 


Sethe 1ſt Lemma 3.) In the 1ſt Figure for Lemma 3. in 
and ad Figuresthe Triangle C N D, right- apgled at N, let the 
for 3d Lemma. Leg CN be=CN, the Radius of the Circle 
- y QN, in the 2d Figure; and let the other Leg 
of the Triangle, the Leg N D, be equal to the 

Perimeter of that Circle. 

This right angled Triangle 1s equal to that 


Circle [by Prop. 1. of Archimedes De Circuii 
Dimenſione]. 


COROLLARY, 


Hence the Sector NC Q inthe 2d Figure, is 
equal to a right-angled Triangle CN Q, in the 
1{t Figure, whoſe one Leg CN = Radius of 
the Circle C N, and whoſe other Leg N Q = 

Arch NQ bounding that Sector. For 

Take the Point Qin the Leg ND, in the iſt 
Figure, and draw the ſtrait Line CQ ler the 

4 Sector 
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Sector NCQ, in the 2d Figure, = Triangle 
CN Q, in the 1ſt Figure. 

Then the remaining Sector of that Circle = 
the remaining Triangle CQ. 

Call the Leg NQ in the 1ſt Figure, = x; 
then QD ND x. 

Call the Arch bounding the Sector which is 
equal to the Triangle CNQ=y ; then the 
Arch bounding, the Sector which is equal to the 
Triangle CQD (the Arch QZN) = ND 


80 Sector NCQ : Sector QC N:: y: Arch 
QZN (N D—y):: Triangle CNQ : Triangle 
CQD:: x: ND x:: y: N D—y. SoNDy 
—xy=NDx-xy, therefore NDy—=NDx; 
therefore y = x: Therefore the leſſer Arch NQ, 
in the 2d Figure, = the Leg N Q 1n the 1ſt Fi- 
gure. Conlequently the Sector NCQ, in the 2d 
Figure, is equal to the right-angled Triangle 
CNQ in the 1ſt Figure, whoſe one Leg CN = 
Radius of that Circle C N, and whoſe other Leg 
NQ = Arch N Q bounding that Sector, 


Lemma .] In the 2d and 3d Figures for Chap. 
5. Sect. 2. half the conjugate Axis CF, being 
drawn at right Angles to the tranſverſe Axis 
AB, in the Centre C, and the Lines T F ande F 
being drawn from the two Foci T and e, and 
cutting the Arch of the Ellipſe in the Point F, 
we have the Sum of the Lines T F and e F the 
tranſverſe Axis AB [from Prop. 52. 3d Book of 
Apollonius his Conicks| , and becaule CT =C 9, 
we have the Line TF = Line? F = CA=C<q. 
Allo, we have TFN —-<CTO=CF from 
Prop. 47. of iſt Element]. 


Lemma g. ] In the 2d and 3d Figures for Chap. 
5, Sect, 2. CC H: Q:: Be * CA: BY XA 
| | Prop. 
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[Prop. 13. and 17. of 6th Element: AndcFo. 
beO::BcxcA:BIxYA [Prop. 21. of the xt 
Book of Apo lonius his Conicks]; ſo we have cg 
:5Q Q::cFQO:%?0. Therefore 144+ & 
6Q: 9p [Prop. 22, of the 6th Element]. 


Lemma 6.] CE: F:: Q: 9%, in the ad and 
3d Figures tor Chap. 5. Sect. 2. [ by Lemma g.]. 
Therefore all the Indiviſibles of the eccentrical 
Segment A: are to all che Indiviſibles of the 
elliptical Segment Ab#:: As Q: to ; that is 
to ſay, the cccentrical Segment AQ: is to tlic 
elliptical Srgment Ab f :: AS Q: tove, 

Then the Triangle QT: is to the Triangle 
0% T:: As Q: to vp Lrop. i. of the 6th Ele- 
ment; therefore the Segment A Q Triangle 
6QT (the Portion of che Eccentrick AT Q) 
: is to the Segment Aveo + Triangle 9 T (is to 
the elliptical Portion AT) :: As% 2 : tobe, 

T hen becauſe [by the Suppoſicion in Chap. 4. 
Sect. 1. N.8.] the Sector AcN = the elliptical 
Portion AT Q, therefore the Sector Ac N: is 
to the elliptical Portion AT:: As- Q: tov, 

And becauſe by the Conſtruction [Chap. 4. 
Sect. 1. Num. 4.] Angle Ac N, in the 2d and 3d 
Figures, =Angle E T » and Angle ET g in the 
11t Figure reſpectively; becauſe, allo, the Circle 
Ea lb, and the Ellipſe AF B G, in the iſt Fi- 
gure, are equal to each other, [Chap. 4. Sect. 1. 
Num. 3. ] therefore the Sector Ac N, in the 2d 
and zd Figures, is to its reſpective Sector ET 
and ET yp in the iſt Figure:: As the whole ec- 
centrick Circle A E BN is to the whole Circle 
Ealb :: As the whole eccentrick Circle: is to 
the Ellipſe AF BG, the Ellipſes in the iſt, 2d, 
and 3d Figures being «qual to P other, and of 
the ſame Species; therefore the Scctor Ac N, in 
the 2d and 3d Figures: is to its reſpective Seclor 
ET“ 


A 


— „ . nnn TRY IT 
Ang woes * \ win: 4 : 2 ehen -» 1 * * 
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E T- and ET g in the 1ſt Figure :: As Q: to 
fe, Becauſe the whole Eccentrick Ar Bx: to 
the whole Ellipſe AFB G:: As the Segment 
AQ: to the Segment A:: As Q: tobe. 
But the Sector Ac N: is to its reſpective ellip- 
tical Portion A Te, in the 2d and 3d Figures:: 
As Q: be likewiſe (as above); therefore the 
Portion A T f, in the 2d Figure, Sector ET,, 
and therefore the Portion A Te, in the 3d Figure, 
= Sector E IT g. And becauſe the Sectors ET, 
and E I g are equal to the elliptical Areas A T 
and AT) reſpectively, in the iſt Figure; and 
becauſe, likewiſe, the Ellipſes in the 1ſt, 2d, and 
3d Figures, are of the ſame Species, and equal 
to each other, [trom Chap, 4. Sect. 1, Num. 2.] 
therefore the Angles AT, in the 2d and 3d Fi- 
gures, are reſpectively equal to the Angles AT, 
AT, in the iſt Figure; and therefore the mean 
Anomaly ET, in the 1ſt Figure, — the Angle 
AT ;, in the 2d Figure ( true Anomaly AT) 
= Equation of the Orbit r T in the iſt Figure. 
And therefore the mean Anomaly ET g, inthe 
iſt Figure, — Angle AT in the third Figure 
(— true Anomaly AT)) = Equation of the 
Orbits T g in the 1ſt Figure, 

And becauſe Angles A k, in the 2d and 3d 
Figures, are reſpectively equal to the Angles ETy 
and ET g, in the iſt Figure, [Chap. 4. Set. 1. 
Num. 8.] therefore the Angle AT k — Angle 
ATe, (Angle k Ti) inthe 2d Figure, = Equa- 
tion of the O. bit r Ty in the iſt Figure: And 
therefore Angle AT K — Angle A Te (Angle 
k T'+) in 3d Figure, = Equation of the Orbit 
17 g, in iſt Figure. 


e. 


Of the Motion Chap. V. 


"CRC NM. 


ROM the Slowneſs of the Sun's apparent 

Motion under the Ecliptick in the 48 ap- 
parent Days betwixt Noon at Greenwich on the 
27th Day of May (Old Style) in the Julian Year 
of Chriſt 1711. and Noon at Greenwich on the 
14th Day of July (Old Style) next following, it 
was concluded above, [ Sect. 1. Num. 8. that the 
Apogæum of the Sun's Orbit lay in that Arch of 
the Orbit which the Sun paſs'd through betwixt 
the ſaid two Noons. 
; In conſequence of which Concluſion, I ſhall 
inquire, 

1{t, Whether the Line of Apſes cuts the ellip- 
tical Arch en (in 1ſt Figure) in the Middle of 
that elliptical Arch. If fo, 

1. Then Angle n TA=AngleAT#; and 
then the Equation of the Orbit o TS Equation 
of the Orbit r T » Sect. 2. Lemma 1.] ſo Angle 


oT being = 47*%+18'4+52"—+38''+-42"" [ Set, 
(OT») 


1. 29 


1. Num. 10.] we have Angle OT E 


warn 
. 


Then Angle n T7 being = 45%+48'+59" 
032" 38“ [Sect. 1. Num, 10.] we have Angle 


TA N 5 = 22*+54'+29"+46" +19", 


= true Anomaly AT 7. So Angle OTE — 
Angle n TA = Equation o Ts = 44'-56"+ 
334" +02, = Equation r Ty = Equation cor- 


ſpondi 0 n 
292 2 Leo mean Anomaly 23%4+39'+ 


2. Now 
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2. Now the mean Anomaly ET, being = 
23*+39/+26'+i9% +21", and the Equation WW 
of the Orbit correſponding being = 44'+46 '+ * 
3% C“ = Equation r T » [Num, 1.] andthe ww 
Semi axis CA being aſſum'd = 1927509000, 
ve muſt find the Eccentricity CT of ſuch a 
Length, as that upon duly ca'culating, the Equa- 
tion of the Orbit correſponding to the mean 
8 Anomaly 23* + 39/20” +19” +21", may 
© ariſe = 44'+56"+33"'+02"', before we can 
proceed in our firſt Inquiry, 

Por though it was thought [ Chap. 4. Sect. f. 
Num. 9.7] that As the Semi-axis (CA); to the 
Eccentricity (C T):: ſo 19275000c0 : ro 
| 27500000 ; yet, upon calculating, I find CT 
muſt be leſs than 37500000, as will appear by 
the Reſults ot the ſeveral Poſitions following. 

= [Sce the Appendix to Chap. 1. Sect. 6. Num. 
5. below, in Sect. 6. 

= In 2d Figure, from the Centre C draw CN, 
cutting the Eccentrick in N, fo as to make the 
N ＋ 4 AcN = the given mean Anomaly 
N Tr. = 
itt Poſition. Let the Eccentricity C T be equal iſt Poſition; 
to 318000c0. | | 

Let the Sector E T be in the upper Quadrant 
of the Semicircle E a I. 

1. Produce Nc, in 2d Figure, and draw Te, 
cutting NC, produced, at right Angles, in the 
Point ; the Angle T C* is given, being equal 
to 23%+-39/--26"--19"+21"', = Angle AcN, 
= A" ET [Num. 2. Preamble] = Arch 


Arch A Nv. 


A 


= And the Sine of the Angle T Ce is equal to 
40126, 8472—. Then ſay, As the whole Sine 7 
(100000) : CT (31800009) : : fo is the Sine of £5 
the Angle TC (40126,5472—) : 12700242 = 14 
T* in Length. 5 
ä M And * 


Of the Mori1ow Chap. v. 
And T : in 4th Scruples = 4915776"",4+— 
22'4-45"-+29/'4-36"',4 [as in the Proof ]. 


PROOF 
For Num. 1. 


Radius C A = 1927500000 = Radius C N. Then 
fay, As Radius CN in Length (1927500000) ; 
Te in Length (12760242) :: fo Radius CN in 
4th Scruples (7425 53239“ »43T) [ Set. 2. Lemma 
2.] to 49157764114 — 4%, 


2. In 2d Figure draw c cutting the Arch 
ANZ#in#, betwixt N and A, ſo as to make the 
little Arch NY = T = 22 ＋ 45" + 29% 
36% 4 b. Then we have Arch As (Arch AN 
— Arch N 4 — 23*-16'+40"4-49% 4-44" 
= Angle Ac#, 

And we have the Sine of this Angle Ac“ = 
39519, 2993+ | 

Produce Je, and draw T, cutting J c, pro- 
duced, at right Angles in the Point y. The 
Angle T cy is given, being = Angle Ac; 
and the Sine of 1t= 393 19, 2993 “. Then ſay, 
As the whole Sine (100000) :-C T (31800000) 
: : ſo the Sine of Angle T cy (39519,2993-)): 
12567137,18— = Ty in Length. And T) in 
4th Scruples == 4841384""',396+ = 22/24" 
+49"-+44",396= T)“ [as in the Proof]. 


0 


For Num. 2. 


Hrs 


4 
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3. Out of the Arch AN, in the 2d Figure, 


N "BI RT 
— 23+39426+19+21 [ Num. I.] 


take the Arch N equal to. T > nan 
= 00-F225-244+49+4437— [Num. 2. 


we have the Remainder equal to the Arch & A Arch A K. 

= 23-17 +017-297-30,03 

Then, becauſe by the Suppolicion [Chap. 4. 

dect. 1. Num. 8,] the Portion of the Eccentrick 
ATQ (Sector Ac Q- Triangle TcQ) = 
Sector Ac N Sector Ac Qt Sector Q N; 
therefore the Triangle T cQ = Sector Qc N, 
And becauſe the Angle C T Q 1s below the Cen- 
tre C, therefore the Point Q muſt be found be- 
twixt the Points N and A, in the Arch AN. 
Conſequently Angle Ac Q < Angle Ac N; 
and Angle Ac N being = Angle Ic N. 1.] 
therefore Angle Ac Q Angle T ce. 

4. Draw Qc, and draw T U cutting Q c, Angle Te 

produced, at right Angles in the Point ; ſo = Angle 
Angle Tc yy = Angle AcQ; and Angle Ac. 
Ac Q being < Angle Tc [Num. 3.] we have 
Angle Te & Angle T c +, 
So becauſe the Angle T ce is acute, we have 
TY < T:; conſequently T V“ T.] and 
T being = Arch N Num. 2.] therefore 
Tg" < Arch N. 

Then becauſe T J cuts Q c, produced, at 
right Angles in Y, therefore we have T Y the 
Altitude of the Triangle T c Q upon the Baſis 


(upon the Radius) Qc [by 4th Defin. of 6ch 

Element], | 
And the Triangle Tc Q being = Sector 
QCN [Num. 3.] and the Sector QCN being 
= a Triangle right-angled at N, whoſe Leg 
CN is the Radius of that Circle, = Radius Qc, 
M 2 an | 


— — — — 
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and whoſe other Leg, or Altitude, = Arch NG 
[SeCt. 2. Corollary from 3d Lemma]. 
| And T V being the Altitude of the Triangle 
9 TSC upon the Baſis (the Radius) Qc, conſe. 
quently I V in 4th Scruples (conſequently T 
=—= Arch NQ. 
And becauſe T 5“ < Arch N, therefore 
Ti” = Arch NQ Arch NJ; and therefore Ange 
AchNQ. AcQ < Angle Ac). 
5. Becauſe Angle Tc 4 = Angle Ac. 
and becauſe Angle AcQ > Angle Ac [ Nun, 
4.] becauſe alſo Angle I cy = Angle Ac; 
Num. 2,] therefore Angle T c 5 > Angie Tc, 
And becauſe Angle I © is acute, therefors 
TY > T5, therefore 1 ““ T5“, ard 
T 55” and T“ being = Arches NQ and N, 
reſpectively | Numbers 3. and 4.] conſequentij 
Arch NQ Arch N. 
And Arch NQ being alſo < Arch N Nom. 
4 therefore we find the Point Q betwixt the 
Po nts # and -, in the Arch of tue Ecceutrick 
ANs. 


— . 


579 WITH 


| So havi 0 / l BE. 
Fobarins } 25 +174614 294 36,63[N. 


and A 8 1 =23-+164+40-+49--44,6 IN. 2. 4 
1 we have the — — — | 
1 Difference ud —=00 +00-+20+ 39 +52, 

} Then to the Arch A adding the half Dit- 
| ference, =10"-+19'"'+56"", we have the Sum 

| 

: 


==23*+16'/4-51"--09"'-+40'',6 , which 1 ſhall Bi 


al 
” 
« 
4 

1 
72 


take to be= Angle Ac nearly; and the Sint 

of it = 39523,8923 = Sine of Angle 5c Q. 
Then ſay, 

As the Sine of the Angle Q Ic (100000) : Q 

| (4927500000) : : ſo the Sine of the Angle 5cQ 

| * (95255 


1 

- i 
2 » 
"a 


= 
oo 


23,8923) : 761823024,0825 + Q 1 [by 
he 71 Caſe of right-angled plain Trizngles, 


Caſwell.) ; 
6. Let the Line CA == 1927500000, the Line 


CT = 31800000 ['Nurm. 1.] ; let half the con- 


jugate Axis CF (in 2d Fig.) be drawn at right 
Angles to the tranſverſe Axis AB in the Centre 
C. 
The Line TF ce AS ct, and TFA 
C TOS CFO [Sett. 2. Lemma 4. 

So we have T F 0 =3715256250000000000 
and we have CT O = 10:1240000000000 


—_— 


8 {oTFO—CT O(CFO =3714245010000000000 
and / of this CF = 1927237663, 97 . 
Shalf of the conjugate Axis of the Sun's el- 
liptical Orbit. Then ſay, As C (1927500000) 
CF (1927237663, 9 ):: ſo 2 (7618230 
W 24,0325): 76017193 48,3223 =fv [by Sett. 2. 
Lemma h. ]. | 

F. The Angle AcQ being =23*+16'-51" 
409g4-40"",6 = Angles c Q [ Num. 5.] we 
Wy have the Complement = 66*+4 ;/+08"'4+-;9" 
g 19,4 = Angle Q; and we have the Sine 
Jof Angle Qc =91857,8335—. Then fay, 

= As Radius (100000) : Sine of 9 Qc (91857 
19335—):: ſo QC (1927500000) : 1770559740 
17125 = c9 [by 7th Caſe of right-angled plain 
Wo 1 riangles, Caſwell.] 

Soc being = 318c0000 | Num, 1.] we have 
TC+c!(T6) = 1802359740,7125. 

8. Then, As T 9 (1802359740,7125) : p9 
& {751719338,2223) :: ſo Radius (100000): 
42262, 3309 ＋E = Tangent of Angle 5 Te [by 
sth Caſe of right-angled plain Triangles, Caſwell] 
Tangent of 22*54'+360/+11"+55 = 
Angle AT. 


<0 
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So from the Angle ACN (A Tk) 2d Fig, 


Hl Ul 


0 10 

3 =234539+26+19+21[N,,, 
rafting the 

"Angle AT; Iz Ts 36. 1435 


we have the Remainder equal to the Angle kT; 


==00-444+56407+-26 

and Equat» rTy — v7 9 [Pre. 
amble Num. 1.] but Angle k Te ſhould = Equa. 
tion r I's [by Sect. 2. Lemma 6.] ſo this Angle 
Kk Li being = Angle r T”' by & +25” + 36" 
(by 23136”) the Eccentricity C T muſt be > 
31800000 to give Angle k T Equation rT', 
as will appear by the Annotation ſubjoin'd, 

The Semi-axis AC, in iſt and 2d Figures, 
being determin'd, and the mean Anomaly, the 
Angle ET, in the upper Quadrant of the Cir- 
cle, in 1ſt Figure, being given, and the Line 
CN being diawn cutting the Eccentrick in N, 
in 2d Figure, ſo as to make the Angle Ac N= 
Angle ET; the leſs we put the Eccentricity 
CT, the leſs will ariſe the Angle k Te, in 2d 
Figure ; and, on the other Hand, the bigger we 

ut the Eccentricity C T, the bigger the Angle 

T p will ariſe, 

For the leſs CT is put, the leſs we ſhall have 
T and the Arch NA; and the leſs we ſhall 
have Ty” and the Arch N +; but the bigger 
we ſhall have the Arch A, and the Arch » 
will be the leſs. Again, the leſs C T is put, 
the bigger will be the acute Angle Ac (9cQ) 
and the bigger will be the Perpendicular Qs. 

All theſe Aſſertions may appear by conlider- 
ing the ſeveral Calculations for finding theſe 
(Quantities made uſe of in Numbers 1. 2. 3. 4. 
and 5, reſpectively, in the Poſitions ſubjoin'd, 


Again, 
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Again, the leſs C I is put, the DISger we have 
, but the Jeſs we have ch and T6, and conſe- 
quently the bigger we find the Tangent of the 
Angle 9 Te, and the bigger we have the Angle 
AT#f, as will be manifeſt by conſidering the 
Calculations in Numbers 6. 7, 8. So that Angle 
AT k being equal to Angle A CN, the leſs we 
put the Eccentricity CT, the leſs we ſhall have 
the Angle AT K Angle AT; that is to ſay, 
the leſs we ſhall have the Angle k Te. 

On the contrary, the bigger CT is put, the 
bigger we have 1%, and the Arch NY; and 
the bigger we have T“, and the Arch Nv; 
but the leſs we ſhall have the Arch A, and the 
Arch A will be the bigger. Again, the bigger 
CT is put, the leſs will be the acute Angle 
AcQ(5cQ) and the leſs will be the Perpendi- 
cular Q 9. 
= Again, the bigger C T is put, the leſs we have 

S -5, but the bigger we have Chand T6; and 
& conſequently the leſs we have the Tangent of the 
Angle 6 Te, and the leſs we have the Angle 
ATP; as will be manifeſt, by conſidering the 
Calculations in the ſeveral Numbers of the Po- 
& fitions ſubjoin'd. So that the bigger we put the 
Eccentricity C T, the bigger we ſhall have the 
Angle ATK — Angle A Te; that is to ſay, 
the bigger we ſhall have the Angle k Te. 

2d Poſition. Let the Eccentricity C IT be equal 
to 31877000, equal to Ce | fee below, 3d Po- 
fition, at the End of Num. 9. why I take CT 
equal to 31877000]. | | 

1. Produce NC, in 2d Figure, and draw Te, 
cutting N C, produced, at right Angles, in the 
Point . The Angle T c* is given, being equal 
to the Angle A CN, = 23*+39/+26"+19"" 
+21" [Preamble Num. 2.] = Arch AN. 


And 
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And the Sine of the Angle Tc, is equal to 
40126,5472—, Then ſay, 

As the whole Sine (100000): CT (31877000) 
: : ſo the Sine of Angle Te (401 26,472 —) 
12791139, 4 = T*+ in Length. 

And T' in 4th Scruples = 4927679“, 3954 


= 22 +48” +47" + 39“, 3954 | as in the 
Proof ]. 


3 


For Num. 1. 


As Radius CN in Length (1927500000) : Tin 
Length (12791130, 45 +) :: ſo Radius CN" 
( 742553239 443 + ) : [ Sect. 2. 2d Lemma} to 


4927679,3954= T“ 


2. In 2d Figure draw c cutting the Arch 
ANz-in#, betwixt N and A, ſo as to make 
the little Arch NY = TT = 22/48" 47" 
+ 59"",3954. Then we have Arch A (Arch 
AN- Arch NJ) = 23* + 1&+ 37/21“ 
21% 6046; and we have the Sine of this Angle 
Ac = 29517,8263+. 5 

Produce 4 c, and draw T) cutting / c, pro- 
duced, at right Angles in the Point 1. The 
Angle T c is given, being = Angle Ac”; b 
the Sine of the Angle T cy = 39517,8263 >; 


Then ſay, 


As the whole Sine (100000) : CT (31877000) 
:: ſo the Sine of Angle T cy (39517,8263+-): 
12597097,4896 = T ) in Length. 

And T in 4th Scruples is equal to 4852926” 


: 354 — =22'4-28' +02/ ':-06"/+- — T * 


[as in the Proof, ] 


PROOF 
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TRUODUF 
For Num. 2. 


As Radius CN in Length (1927509000): T' in 
Length ( 12597097.4895) : : fo Radius GN 
(742553239 "243 +) : 48529263545 = TY", 

3. Out of the Arch AN, in 2d Figure, Arch Nu, 


Arch A . 
Hi! ; 


oF / 0 707 
= 23739261921 [Num. 1. 
take the Arch NA == T AL | ] 


= 00-22 +28+02-+06-+ Num. 2.] 


we have the Remainder = Arch A 
= 235-16+58+17+15: 
Then reaſoning, as in 1ſt Poſition, Nun. 3, 
ve find Angle AcQ Angle Ac N. And Angle 
Ac N being = Angle Tc: | Num. 1. J; therefore 
Angle ACQ Angle T c:. 
4. Draw Qc, and draw T F cutting Qc, 
produced, at Right Angles in the Point . So 
W the Angle Tc © = Angle AcQ. 
ben reaſoning as in 1ſt Poſition Num. 4, 
ve have TQ AT, and T“ Arch N, Arch AQ E. 
and Arch NQ g= T Q””. Arch AJ. 
50 Arch N= Arch N /; therefore Arch 
A= Arch A/. 
W 5. Then reaſoning as in iſt Poſit'on Num. 5, 
Le have Arch NQ Arch N.. So Arch 
AQ Arch A. And Arch AQ Arch A/ 
lum. 4.]. 
ben the Arch A A being equal to 


— — 
ä — — — — X 2 
2 6 
4 — — 9 = i - 


\ * 3 ſe 9 p — a 8 * * 0 L DET 
— 1 — 5 7 Cal — 4 
— — R 8 — —ꝛ 72 — a —— 
— = . * — — a 4 *; vo 4 N 2 _ . 
: * 1 
— 
— — 8 3 
- * 5 — . > ag — 2 — 


—— 
« 
— — 2 - 


- | 4 17 Mu 
1 23+16+58+17+15 Ns. 
And the Arch A being equal to 

4 23+16-+37+314+21,6046 [N. 2. 


l Subſtracting, we have the Difference 
N a a 
e ae e 


Angle Ac Q. 


Q). 


——ä — _ 


_— - —— — — — - 288 -- Rh - 
.- 
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Then to the Arch A“, adding the halt Dit. 
ference = 10"-22"-- 56,6977, we have the 
Sum=23%+ 16/447 +54" 18", 3+=Angle 
AcQ nearly, And the Sine of this Angle 
AcQ == 39522,4517 += Sine of Angle c 
Then ſay, 

As Sine of Q ic (100000): Qc (1927500000) 
: : SoSine of the Angle 0cQ (39522,4517+); 
761795256,5175 = QU [by 7th Caſe of right- 
angled plain Triangles, Caſwe!l], 

6. T F =C A = Gf = 12927500000. CT 
＋ 31877000 [ Num. 1.] c. And TFq 
—cTO==cFUQ. [Sect. 2. Lemma 4.] 
TFH = 37152562 50000000000 


S 101614312900 So 
FT — — 

C192 eee oog 1000008 
(CF) 


And of ths =CF=1927236391,02— 
== Half ef the conjugate Axis of the elliptical 
Orbit. Then ſay, 

As CF (1927500000): C F(19272360391,02—) 
:: So Q (761795256,5175): 761691071,788 
—- = b, [Sect. 2. Lem. 5]. 

7. Angle Ac being = 29% 16'+ 4)" 
+ 54” + 18,3 [N.s.] = AnglevcQ, we 
have Angle (Q (Complement) =664-43+12 
-1-05+41,7. And the Sine of Angle 6 Q c= 
01858,4574—. Then ſay, | 

As Radius (100000) : Sine of (Q (91858, 
4574): : So Qc(1927500000) : 177057 1766, 
385; += C9 [by the 7th Caſe of right. angled 
plain Triangles, Caſwell]. | 
So CT being = 31877000 [| Num. 1,] we 
have Tec (T9) = 1802448766,38;5. 

8. Then, as T6 (1802448766,38;) : pb 
(761691071,7388 +): : So Radius (100000) * 
42258,6809 — = Tangent of Angle g T: * 8 

e 
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the 5th Caſe of right angled plain Triangles, 
Caſwell]J. = Tangent of 2254 ＋29“/C＋-48 
20''= Angle A Te. | 
So from Angle AcN (A T k) 2d Figure 
| 0 / 3 lit 
| =—=23-+-39+:6+19+21 
ſubſtracting Ang. AT 25,4429 +48+ 20 


we have the Remainder-Angle Kk T Angle k T p. 


| —00+44-Þ-50+31+01 
but Equation T T = —00+44 156 3 3 + O2 


— — — * 


= [Preamble Num. 1. ] So I >k Te by 
00-1-00+004-024-01 
So the Eccentricity c mult be a ſmall matter 
> 31877000, to give the Angle k Te = Equa- 
tion y Ty [y the Annotation ſubjoined to the 
iſt Poſition, Num. 8]. 
3d Poſition, Let the Eccentricity c T = za Poſition 
31877336 = C » [lee the Note below, ſubjoined C. T. 
to the End of Num. 9. of this 3d Poſition]. 
1. Produce Nc in the 2d Figure, and draw 
T: cutting Ne, produced, at right Angles, in 
the Point -, The Angle Te: is given, being — 
Angle ACN = 23* + 39 ＋ 26" + 19 +21 
[ Preamble Num. 2]. = Arch AN. Arch AN. 
And the Sine of Angle T ce —= 40126,5472—, 
Then lay, 
As the whole Sine (100000): CT (3 877336) 
: : So Sine of Angle Te: (126,47 F: 
12791274, a + = T in Length. 
And T in 4th Scruples = 492773 “0,3 + Te". 
=22'-+-43"+43''--51"',3 + [as in the Proof]. 


N 2 PROOF 


Of the MorT1oN Chap, V. 


RU UN 


For Num. 1. 


As Radius CN in Length ( 1927500000) : T. in 
Length ( 12791274.2+) :: So Radius CN 


{742553239 "243 +) : 49277313067 — = 
8 
Arch Ng. 2, In the 2d Figure draw c cutting the Arch 


AN in 4, betwixt N and A, ſo as to make 
the little Arc NYS T'"==22'4+45"+4d5"L 
51”,34+. Then we have Arch A/ (Arch A N- 
Arch Ad, Arch NJ) =23*%+16'-+37"430"'4-29",69+, 
And we have the Sine of this Angle Ac 
39517,8112, 
Produce 4c, and draw T cutting 4c, pro- 
duced at right Angles in the Point y. Lhe 
Angle Te is given, being = Angle Ac“. 
So the Sine of Angle Tcy==39517,8112—, 
Then ſay, 
As the whole Sine (100000): CT (31877,336) 
: ſo is the Sine of Angle T cy (39517,8112—): 
| 12597225,4564- = Ty in Length. 
7. And J) in 4th Scruples = 4852973, 6525 
— 22 / ＋ 28% —— 020 + G5'"1,6525 —+ * 17 
[as in the Proof.] 


PRO OF 


For Num. 2. 


As Radius CN in Leneth (1927500000) : T'y in 
Leng'h (12597225,450) : : fo Radins CN" 
(742553239 43+) : 48529754,6525+=Ty". 


3. Out 
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3. Out of the Arch AN, in the 2d Figure, 


vi 


—234-39426+ 19+2 I [Num. 1. 


take the Arch Nu= Ty" Arch N y, 
=00+2:2+28+024+55,6052575- 
we have the Remainder Arch A Arch A f. 


=23-p16+53--164+-25,347 5—- 

Then, reaſoning as in the 1ſt Poſition, Num. 
3.] we find Angle AcQ= Angle Ac N. 
and Angle AcN being = Angle Te- 
Nam. 1.]; therefore Angle A c Q = Angle 
T ce. | 
4. Draw Qc, and draw TI Y cutting Qc, 
produced at right Angles in the Point . So 
Angle Tc y = Angle Ac Q. 

Then reaſoning, as in the 1ſt Poſition, Num. 
4.] we have T * 2, Te, and 1 TE <N Pr reels Ah 
and Arch NQ=T Y”', fo Arch NQ <Arch 
NY; therefore Arch AQ > Arch A», 

5. Then reaſoning as in the iſt Poſition, 
Num. 5], we have Arch NQ Arch Ny, lo 
Arch AQ Arch A yp. 

On the other hand: Arch AQ Arch A, 
[Num, 4.] 

Then the Arch A being equal to 


0 / Hl WI ill 

23+16-+-581-164+25,3475 [Num. 3.] 
and the Arch A/ being equal to 

23+164-37+30+29,6933 (Num. 2.] 


we have the Difference equal to Difference, 


oo+00+204-45+55,0542. 
So to the Arch A, adding the Half Differ- 


ence = 10"-22"/57"",8271, we have the Sum 

=23" +16/+47"+53"27"",52+,which I ſhall 

take to be nearly = Angle Ac Q, and the Sine Angle A c Q. 

of this Angle Ac Q (%cQ,)= 395 e Q. 
en 


CF. 


cd. 


Ts. 


Angle A Tf. Angle A Te. 
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Then ſay, as Sine of Q+5c(100000) : Q 
(1927500000) : : ſo Sine of Angle 0 
(39522, 4415): 761795059,9125 00 
the 7th Caſe of right-angled plain Triangle, 
Ca/well]. 

S. I'F==CA=ZCt= io coooo C 
= 231877336 = Ce, and I Fo, C Tin, 
—=CFq. [Sett. 2. Lemma 4.] 

So we have T F 0 =3715256250000000009 
and we hive CTO = 10161045504563 


ſoTFoO-CT o (CFO)=3714240085449543104 
and y/* of this CF = 1927236385,4622-+— 
= half of the conjugate Axis of the elliptical 
Orbit. 

Then ſay, As c (1927500000) : CF 
(1927236385, 46 :: lo (761795059, 9 1 
761690873, 076 = fv [by Sect. 2. Lemm 


l 4 Angle 6c Q being =23%+16'+47-+-5;;" 
＋27%, 52 ＋ [Num.5.] we have;Angle 9 Q cthe 
Complement = 66+ 43+12-+06""—32/",,8; 
and we have the Sine of Angles Q c = 9185! 
„46. Then ſay, 

As Radius (100000) : Sine of Q (91853 
»46) :: ſo Qc (1927500000) : 1770571816 
5 c [by 7th Caſe of right-angled plain 
Triangles, Caſcwell]. 

Soc T being = 31877336 [ Num, 1.] we have 
Tec (T6) = 1802449152,5. 

8, Then, As T9 (1802449152,5) : „ 
( 761690873,01) :: ſo Radius (100000) : 
42258,6608+ — Tangent of Angle 5 T # [by 
5th Caſe of right-angled plain Triangles, Caſwel| 
= Tangent of 22*%+54"-+29/+45"+22"" = 


So from the Angle ACN (AT k) 2d Fig. 


ſub 
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Hl 1011 


=23+39+26+19421[N. 1. 


ve have Remainder = Angle Kk T z, Anglek Tp. 
K ==00-44-j-50+ % 359 

and Equat. TT. S AAC [Pre- 

8 amblc [ Num. 1.], ſo Angle k T here > Equa- 

tion 1 ; oF [by 37 10 this Angle Kk T being 

Equation Te, the Eccentricty c T ſhould 

be ſomething < 31177336 togiveAngle kT } = 

8 Equation Y I » [by the Annotation ſubjoined 

to iſt Poſition, Num. 8.] 

9. On putting C T==; 1877000, we have An- 
W glc kT: <Equation Y T., by 2”+o1””, or by 
W 121” [2d Poſition, Num, 8.]. This I call, a. 
= And on putting C T = 31877336, we have 
Angle k Te> Equation T T., by 57” [3d 

8 Polition, Num. 8.]. This I call, b. 

s Thenfrom 31877336, ſubſtracting 31877000, 
ve have the Remainder == 336, which I call, D. 
Let D be divided, ſo as that a proportional 
Part of it ſhall correſpond to b, which 1 call, x. 

So the Part correſponding to a, will be D—x, 
Then ſay, 
As b: a:: ſo x: D--x, foax =b D—bx, 


' 


5 
ſo ax b x=bD, fo 1 where b D= 
19152, and a+b=178. 
So x = 107,5955, ſo D-x =228,4045—, 
Then from 31877336, ſubſtracting the Part 
correſpondent to b = 107,5955 = x, we have 
the Remainder = 31877228,4045 fora newcT. 
Or to 31877000 Adding the 
Part correſpondent to a =228,4045=D—x, we 


have the Sum = 31877228,4045 for a newcT. 
50 
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So I ſhall take 31877228 for the Eccent:i. 
city of the Sun's elliptical Orbit, c T, propor. 
tioned to the tranſverſe Axis AB = 1927500009 
x2, (=cAx2) ſo as that in calculating accord. 
ing to the Form of the 1|t Poſition, we ſhall 
find, in the 8th Operation, the Equation of 
the Orbit correſponding to the mean Ado. 
maly = 23*4+39/4-26"+19" +21", to ariſe 
=44'550'-1-33'"' 02", or very nearly fv, 
Sce the Note below, 


_ 1ſt Lemma. ] From the two Foci T and , in 
1ſt Figure draw Ta and T a, cutting the Semi- 
circle Eal and the Semi-el ipſe AFB in the 
Point of their common laterſection a; and dray 


T F and 7 F. 


Then we have the Angle A Ta = 89 +-17' 
+21"+25-11'"'— For, 

From the Point a draw as, cutting the Line 
of Apſes B T' at right Angles in * The e 
centricity CT (C) being = 31877228 [3d 
Poſition, Num. 9]. we have T. = 63754456 
b., Tall Tr XA. Soest =D XA: 

Here 9 F being CAaCT F, = 1927 
500000 | 3d Poſition, Num. 9]; and F- 
Coq being = CF [Sett. 2. Lem. 4]; we have 
+ FO =237152502500000000c0 
and C —=1010157664963984 


Þ RT 
3 oh 5 8 371424009 2335030010 
And / of this =C F= 1927236387, 2486 
half of the conjugate Axis of the elliptical 
Orbit. | 

Here Ta is the Radius of the Circle Ea Ib, 
and is a middle Proportional betwixt C A and 
CF [Chap 4. Sect. I. Num. 3 J. So 

AC 
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CAXcF =3714748136421676500 
And / of this = 1927368189,1174—= Ta. 

Then Ta + a being = A B= 3855000000 
[by Prop. 52. of Apollonins's Conicks, Book 3d] 
ſubſtracting Ta from AB, we have the Re- 
mainder = 1927631810,8826 + =#% a, 

Call Ta=C. Call +a = d. Call a p: 
Then T + being =x, we have cc pP xx. 
and dd =pp +bb—2bx-+xx, fo dd — 
Eec=bb—2bx. Sobb +cc—dd=2bx. 
Sox = 2 LEED . Where b being = T *, 
we have bb = 4064630659855936. And 
Bd +c (AB) being = 38; 500c000,0000. And 
d -c — Ta) being = 263621,70652, we 
have the Product of theſe two laſt = 1016261- 
90523 1500 d d- cc. So ſubſtracting this out 


bd, and dividing by 2 b. we have . F 


60483687 54624436 
| 127508912 © 23907103,4804 = X 


BT: Then ſay, 

As Tac:( 1927368189,1174 —) : Radius 
( 100000) :: ſo T ( 23907103,4864 +) : 
240, 4015 — — Sine oft Angle Ta- | by 4th 
Taſe of right angled plain Triangles, Caſwell ], 
Sine of 0*4+-42/4+38+34" +-49"'+-= Angle 
Has. So we have Angle Ta = 89+ 1721+ 
8 25111 - Complement = Angle AT a. 


F n iſt Figure = 8992+17' +2 +2541 3 
Aud let the Equation of the Orbit correſpond- 
- thereto, be the Angle a T.. So the ellip- 
al Portion AT a (Sector ET a g curvilinear 
N Triangle A a E) S Sector EL T », which is the 
Wan Anomaly correſponding. So the Sector a T., 
O com- 
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2d Lemma. ] 1. Let the true Anomaly, AT a Angle AT a. 
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Angle AT e. 
4th Figure. 


T p. 


T0. 
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comprehending the Angle of the Equation — the 
Area of the curvilinear Triangle Aa E [Chay, 
4. Sect. 1, Numbers 4 and 5]. 


2. Let the Angle AT, in the 4th Figur 
==89%+ 17'+21"-5-25"+11""— the Line T, 
cutting the Semi-ellipſe AF B ine. 

This Angle AT; repreſents the true Anomaly 
AT a in the iſt Figure, 

Draw Q cutting the Diameter BTA x 
right Angles in the Point 9, and cutting th: 
Semicircle A-Bin Q. 

Then, becauſe the Ellipſe A FB G, in the 
4th Figure, is of the ſame Bigneſs and Specs 
with the Ellipſe in the 1ſt Figure [ Chap. 4, 
Sc t. 1. Num. 3.]; and becauſe the Angle AT, 
in the 4th Figure = Angle AT a in the 1ſt F. 
gure; therefore Line T f in the 4th Figure = Tz 
in the 1ſt Figure. 

So the Angle AT'e ( Angle 5 Te) being 

—89*%+-17/+21"--25 +11" 
we have Angle T ev (complement ) 

==00 + 42 +38 ＋ 34 + 49 + 
And we have the Sine of this Complement _ 

| == 1240,4015, — 
And we have Tp — 1927368189,1174 —= 
Taſ[iſt Lemma), Then fay, As the whole 
Sine (100000): T 5 (1927368189, 1174—):: 
ſo Sine of Complement (240, 40): 2390 
707,,02—=TF6. 

3. Angle 8 T þ being = 89+ 17/-+21/-; 
23% ＋ 11“ —, we have the Sine of it = 
99992,3067. And Angle T'9» being a right 
Angle, and the Hypothenuſe Te being = 
1927368189,1174— [ Num. 2.] ſay, 

As the whole Sine (100000) : T (1927368. 
89.1174): : ſo Sine of Angle? T ? (99992, 3067): 

19 
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1927219910,9=?0 [by the ych Caſe of right- 
angled plain Triangles, Caſcue I]. 

= 4 Cf —=1927500000, CF = 1927236387, 

2486 iſt Lemma]. Thea ſay, 

# AsCF(1927236387,2486):C!(1927500200) 
1 ſor9 (1927219910,9) : 1927483521,398 — 
—Q 9 [Sect. 2, Lemma g.] 

5. From the Centre, draw CQ cutting che 
Eccentrick in Q Then Radius C Q being = 
1927500000, and Angle C being a right 
Angle, ſay, 

As Radius CQ (1927500000) : whole Sine 
(100000) : : ſo 2 (19)7483521,398 : 99999,- 
14508 — = Sine of Angle 8CQ = Sine of Angles le 7, 
59 + 457 +40” +42" 4 = Angle BCQ Bed. 

= [by the 3d Caſe of right-angled plain Tri- 

angles, Caſwell}, Draw TY cutting CQ at 

right Angles in the Point . So Angle Ic * 
= Angle Be Q, Then lay, 

As Sine of Angle I Y c (1oo000): CT 


(31877228): : lo Sine of Angle T c 4 (99999, 
145 +) 31876955,45 = + = TY in Length, 
by the 7th Caſe of right-angled plain I'riangles, 
Ca well]. 
And Tin the 4th Scruples = 12280330”, TY". 
237 +=56+51+12"-4-10"",237 =I 
[as in the Proof ]. 


PF RO OF 
For Num. 5. 


As Radius CO in Length ( 19427500000}: T Yn 
Leng'h (3137695545 —)': d0 R adi BY . aa 
(74255323943) : 122803 30,2374 — I CY". 


6. From C draw C N below Q , cutting the 
Eccentrick in N, fo as to make the Angle 


* N = 5&+5 +1 2"+y0",237+- Angle Qc NV. 
O 2 | Then 
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Then T being drawn ſo as to cut cQ at 
right Angles in the Point x [ Num. 5.] we have 
Triangle TcQ= a right-angled Triangle, 
whoſe Area = half CQx T Y [Sch. Prop. 41ſt 
of iſt Element]; and we have the Sector QcN 
= a right-angled Triangle, whoſe Area = half 
c Q Arch N Q [Coroll, from Sect. 2. Lemma 
3-] and Angle QcN being = 56'-þ-51"+ 
12'+10"',237, we have Arch NQ = 56/4. 
61% +12" +10"",239 = T 1 ½ (Num. 5.]; 
therefore Triangle T c Q = Sector QC N. 

Then the Portion of the Eccentrick AT 
being = Sector Ac Q-+ Triangle Te; and 
the Sector Ac N being = Sector Qc N, there- 
fore the Portion ATQ=AcN. 

7. The Portion of the Eccentrick AT Q: 
to the elliptical Portion ATp:: as gQ: 5: 
ſ[Sect. 2. Lemma 6.]: And the Portion A 
being = Sector Ac N | Num. 6. ] therefore Secto; 
AcN : to elliptical Portion AI:: as 60:4, 
And becauſe Angle AT a, in iſt Figure, = 
Angle A T';, in 4th Figure [Numbers 1 and 21, 
becauſe all the Ellipſes in both Figures are equa; 
to each other, and of the ſame Species [ Chap. 
4. Sect. 1. Num. 3] 3 therefore Segment AT ;, 
in 4th Figure, = Segment AT a, in 1ſt Figure: 
therefore Sector Ac N, in 4th Figure: to Scg— 
ment A Ta in iſt Figure: : as Q:4f, Allo 
becauſe Segment A Ta = Sector E T., in 1 
Figure Num. 1.] therefore Sector A c N, in 40h 
Figure: to Sector E Tx, in 1ſt Figure: : As 
b %:: As the Eccentrick Circle As Bx, in 
4th Figure: to the Circle Ea lb in iſt Figure 

Sect. 2. Lemma 6], ſo Sector Ac N in 4th 
igure: to Sector ET in iſt Figure : : As 
Circle AC Bx: to Circle Ea lb. Conſequently 
Angle Ac N= Aypgle ET. | 


8. Angle 
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8, Angle e N 11a In 
ze Q being re % BeQ 


» — . 


Num. 5]. ſubtract this from 180%, we have * 


remaining =90* +14 +19 +17 ＋20 ii 
Supplement = Angle Ac Q. Adding hereto Ac Q@ 


Angle Qc N = oo +56-+;1 +12 +10,237, 2 
Numb. 6.] we have the Sum = Angle Ac N Angle AcN. i" 
91+11-10+29430,237 = Angie E Tr. * Ta. al 

Draw T k parallel to C N, cutting the Eccen- 1 
trick in Kk. Then Angle ATK = Angle Ac N, 1 
and from Angle Ac N ſubſtracting Angle AT p | i 
=89* +17'/-p21" +25" +11"— | Num. 2.] 1 
we have the Remainder = oi 534A A 
19,237 = Angle k TH Equation of the Orbit EquationkTp. 1 
correſponding to the mean Anomaly ET in | 
iſt Figure = Angle a I + in 1ſt Figure [Sect, \ of 
2, Lemma 6]. 16 

9. And this is the greateſt Equation of the Sun's Greateſt E- 4 
Orbit which can be found throughout the Semi— 1 W 
circle Ea I, viz. in the Sun's Deſcent from the Q,,.* Iptick K 
Apagæum to the Perigaum. 

For the Area of the Sector a T' ,, compre- 
ended by the Angle of Equation a L, is equal | 
to the whole curvilinear Triangle Aa E, the * 
Sector E T -, being equal to the elliptical Seg- 1 
ment A T a | Num. 1]; whereas if, on the one 3 
hand, the mean Anomaly E. 1 be leſs than 
ET x, then the Area of the Sector I', com- 
prehended by the correſponding Angle of Equa- 
tion T, is equal to no more than the curvi- 
linear Trapezium Ar E; and if on the other 
hand, the mean Anomaly E T g be more than 
the mean Anomaly E T -, then the Area of 
the Sector 8 Ig, comprehended by the corre- 
ſponding Angle of Equation S Tg, is equal to 
no more than the curvilinear Triangle Aa E — 

the 


rr ” 
2 8 wy” = 5 
— 
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2 . # Ss - 2 


102 Of the Motion Chap, v. 


the curvilinear Triangle 7 a S [ Chap. 4. Sect. . 
Num. 4]. | 


CooL akly 1 


Firſt Corol- Firſt, Hence the bigger the mean Anomaly 

lary. is, provided it doth not exceed 91*+ 11'+ 
10'429"+30"",257, the bigger we have the 
Equation of the Orbit correſponding. 
But the bigger the mean Anomaly is, when 
it exceeds 91*+11/4+-10"+29"/+30"",257, the 
leſs we have the Equation of the Orbit corre- 
ſponding, 

iſ Caſe, as Iſt Caſe : In the firſt Figure, Let the mean 

Lemma Anomaly E T be > the mean Anomaly ET), 

zd, Num. 8. but <4g1*+11'+10'+29" +3257, ſc. <the 
mean Anomaly ETI. Let the Angle x T 
be the Equation of the Orbit correſponding to 
tte mean Anomaly E T 4, and let the Angle 
Ty be the Equation of the Orbit correſpond- 
ing to the mean Anomaly E T 5. 

Through the Points T and , draw the Lines 
Ti, and T4, cutting the ellip'ical Arch 
A Fa in the Points 8 and 4, reſpectively. Then 
the Area of the Sector E T being = the 
elliptical Area A T, we have the Area of the 
Sector 2 T comprehended in the correſponding 
Angle of Equation 7 T a = the curvilineat 
Trapezium EA97 ; whereas the Area of the 
Sector E T yy being = the elliptical Area A Ts, 
we have the Area of the Sector T (compre- 
hended in the correſponding Angle of the 
Equation Y T2) = the curvilinear Trapezium 
EA Y (Chap. 4. Seat. 4 Num. 4. J. 

But the curvilinear Trapezium E A9 7 being 
> curvilinear Trapezium EA, conſequent]y 
the Equation of the Orbit correſponding to the 
bigger mean Anomaly E T a > the Equation + 

the 
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the Orbit correſponding to the leſſer mean 

Anomaly E Ty. =. 
Note here, I call the Sector E T ,, the upper Upper Sector. 8 

Sector; and I call the Sector TI, the lower Lower Sear. '4 | 

Sector of the Semicircle E al. vN 
Alſo, I call the elliptical Area AT a, the upper Upper Seg- * 

Segment; and I call the elliptical Area a T B, prong 4 

the lower Segment of the Semi-ellipſe AFB, _— 1 

þ 


ment. (lk 


2d Caſe : In firſt Figure, Let the mean Ano- 2:4 Cafe, 
maly ETg be> the mean Anomaly E TC, 
which yet is > 91*+11'/+10"4-29/'4-30"",257, . 146 
So the Point g is found in the lower Sector of bets 
the Semicircle E al. ms ! 
Let the Angle S Tg be the Equation of the by 
Orbit correſponding to the meanAnomaly ET g, Wy | 
and let the Angle i T C be the Equation of the N 
Orbit correſponding to the mean nomaly ETC. 1 
Let the Points 7 and) be the common [nter- 1 1 
ſections of the Lines Tg and TS, with the 20 
elliptical Arch a B reſpectively ; and the Points 1 
w and t be the common Interſections of the 4 370 
Lines T C and Ti, with the elliptical Arch a B 13 
reſpectively. | 
Then the Area of the Sector E Tg being | 
=the elliptical Area. A T y, we have the Area 1 
of the Sector S Tg (comprehended in the corre- Wo 
ſponding Angle of Equation S T g) = the cur- wo 
vilinear Triangle E A a — the curvilinear Tri- 347 
angle Say; whereas the Area of the Sector 228 
1 T C (comprehended in the correſponding Angle {TY 
of Equation i TC) — the curvilinear Tri- ö 1 
angle EA a — the curvilinear Triangle i at oe! 
[ Chap, 4. Se&. 1. Num. 4.]. 1 8h 
But the curvilinear Triangle Sa y is> the cur= + 12, 
vilinear Triangle i at, conſequently, the leſs we 1 Ap 
have the Equation of the Orbit correſponding to bo 
the bigger mean Anomaly E T g, in this Caſe. 8 


* 9 
C $, + 
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CoroLaRy II. 


Hence when Angle Ac N, in 3d Figure, iz 
P 91*+11/+10/4+29"430",237, then the 
Angle Tc Y is acute. For, 

When Angle Ac N =91*+11/+10"+29" 
-5-30",237+, then Angle Ac Q=90*+14'+ 
19 “/ T1“ 20“, Num. 8. J; and then Angle 
BC Q (Angle Tc {5 Supplement) is acute. Much 
more Angle Te U mult be acute, when Angle 


AcN+>ygi*+i1'+1io"+29"+30",237+}. 


Lemma 3. In 1ſt Figure: Let the Sun's mean 
Anomaly, the Angle E T y, be in the upper 
Sector of the Semicircle Ea I, the Angle T T 
being the Equation of the Orbit correſponding 
to ET. 

Let the Angle „ T g be given, being the 
Sun's middle Motion in its Orbit in a deter- 
minate Quantity of equal Time; and let this 
Angley T g be ſo large as that the Sum of the 
two Angles ETy and y' g fhall be> the 
Angle E Tz; fſcil. this Sum ſhall exceed 
91*+11'+10"-29"4+-30"",237. Then the Sun's 
mean Anomaly E, Tg will bring the Point g 
into the lower Sector of the Semicircle Eal 
[2d Lemma, 2d Caſe]. 

Let the Angle ST g be the Equation of the 
Orbit correſponding to the mean Anomaly 
ETsg, and let the EquationSTg be > the 
Equation TY. 

Alſo let Equation S Tg — Equation IT 
Af. where f is a known determinate Quantity. 

Then aſſuming fome Quantity for the mean 


Anomaly ETy, and determining the mean 


Anomaly ET g thereby, and accordingly cal- 


culating for finding the Equations of the Orbit 


T Tr, 
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T and STsg, if the Equation STg — 
Equation yy T, be > f, it ſhews, that we muſt 
take E T » bigger, 

But, if, upon the Reſult, Equation S Tg — 
Equation Y T. be f, it ſhews that we muſt 
take ET leſs. 

For the bigger we take E Ty, the bigger the 
Equation Y T » will be [by Coroll. from 2d 
Lemma, 1ſt Caſe]. 

Then the Angle Tg being a determinate 
Quantity of ſuch Largeneſs as is deſcribed, the 
bigger we take the Angle E T., the bigger we 
have the mean Anomaly E Tg; but the leſs 
we have the correſponding Equation S Tg [by 
the 1ſt Corol. from 2d Lemma, 2d Caſe] ; con- 
ſequently, when Equat. S T'g — Equat. y Ty 
f, in order to bring Equat. S Tg — Equat. 

YT. f, we muſt take the mean Anomaly 
ET, bigger. 

On the other hand : The leſs we take the 
mean Anomaly ET”, the leſs the Equation 
1 T » will be [by the Reverſe of the 1ſt Corol- 
lary from the 2d Lemma, 1ſt Caſe]. And the 
leſs we ſhall have the mean Anomaly ET g; 
but the bigger we have the correſponding Equa- 
tionST g [by the Reverſe of the 1ſt Corollary 

from 2d Lemma, 2d Caſe]; conſequently, when 
Equation 8 T g — Equation y T., is f, in 
order to bring Equation S Ig — Equation Y Ty 
S, we muſt take the mean Anomaly E T., leſs. 
Note here, That the Equations correſponding 
to all Degrees, Cc. of mean Anomaly in the 
upper Sector, of the firſt Figure, (E T*) are 
to be calculated by the Operations applicable 
to the 2d Figure for Sect. 3. whereas the 
Equations correſpondent to Degrees, &c. in the 
lower Sector, are to be calculated by the Opera- 
lions applicable to the * Figure for Sect. 24 
2 


105 


Note. 


- — — 
—— — 
— ä——ä— 2 ——— — 


106 
2d Proceeding. 


Of the Moron Chap. v. 


2d Proceeding.) In 1ſt Figure, let the mean 
Anomaly E Ty = 23* +39/ +26" +19" 4+ 
21” [as in the Preamble, Num. 1.J. Add 
thereto the Angle T g= 4Sig.+07*407'+5;6/ 
+ 14'+24""', which was the Sun's middle Mo. 


tion in its Orbit in thoſe 128 Days 5-23 Ho. 


Mean Ano- 
malyE T g. 


CT. 


Arch AZN. 
Arch B N. 


Te", 


43 Min. + 32 Sec. + 05 Th. + 08 Fo. of equal 
Time (in thoſe 129 apparent Days) betwixt 
Noon, at Greenwich, on the 14th Aſtronomical 
Day of July (Old Stile) and Noon on the 20th 
Day of November (Old Slile) next following 
DSect. 1. Num. 11]. 

Then we have the Sum of theſe two Angles, 
the mean Anomaly E T g = 5 Sig. + 00* + 


47' +22" +33" +45". So g is in the lower 
of the Semicircle Eal, from Lemma 2. if 
Coroll. Caſe 1. 

Let the Eccentricity C T = 31877228 [asin 
3d Poſition, Num. 9]. 

1. In 3d Figure draw the Line CN, cutting 
the Eccentrick in N, ſo as to make the Angle 
AcN= Angle ETg; and from the lower 
Focus T, draw T k parallel to C N. So Angle 
AT k (Arch AFN) = 5 Sig. + 00* +-47' + 
22" +33 +45”. So the Angle Bc N (Sup- 
plement = 0-29 +12 +37 +26 +15. And 
the Sine of this Angle Be N—48801,786, 

Draw Te cutting Ne at right Angles in the 
Point*. So the Angle Te- Angle BcN, 
and the Sine of Angle Tc* = Sine of Angle 
BcN. 

Then ſay, As the whole Sine (100000): CT 
(31877228): : ſo Sine of Angle TS: (48801, 
786): 15556656,59-+= Tin Length. And 
Te in 4th Scruples = 5993071”",7227 = 27+ 
44 ＋440 ＋3 1'",7227 = T g/l [ 45 in the 
Proof J. 


% 
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PF DV UF 


For Num. 1, 


As Radius CN in Length ( 1927500000) : T's in 
Length (45856656 Þ+) :: So Radius C N/ 
(74255323943) : = TH. 


2, In 3d Figure draw c, cutting the Arch 
A; N in J, betwixt N and A, ſo as to make 
the little Arch NY = T. = 27'+-44"+44-+ Arch NS. 
31,7 + [Num. 1]. Then we have Arch Bi Arch BY. 
(Arch BN + Arch N) = 29%*+40'þ22"4+- 

10” 446,723 — And we have the Sine of 
this Angle Bc = 49594,0086. 

Draw T cutting c at right Angles in the 
Point y, The Angle T cy is given, being — 

Angle Bey; and the Sine of Angle Tcy= 
Sine of Angle Bcs, Then ſay, 

As the whole Sine (100000 ):c T (31877228) 

: : So Sine of Angle Tcy ( 49504,669 — ): 
15780716, 2 += Ty in Length. And Ty“. 
Ty in 4th Scruples = 6079388"",815 —— 

28' 08" +43" +08",815 — [as in the 

Proof J. 


PROOF 
For Num. 2. 


A; CN Radius (1927509009) Ty in Length 
(15780716,208) : So Radius CN (742553239, 
43+) : 6079388,815 —= TY, 


| f th | 
ub OnoftheArchy a5 f0s 443-h08,915— 
Take the Arch N = 27 ＋AA＋- AA -3 1,72 3 


Arch N. 


Num. 2.] we have Remainder = Arch! Arch 44. 
Þ oO 23 ＋58＋3 9. 
2 | 


hen, 


— — 2 


. „ ewaensr aps 
- 


Angle re V right Angles in the Point T. So Angle Tc 
Angle Be. =BcQ; and Angle BcQ being > Angle 


Sector AcN = Sector Ac Q + Sector Qc N, 


-ſequently Angle AcQ ACN; therefore 


ment]. And the Triangle Te being = 


Of the Motion Chap, V 


Then, becauſe by the Suppoſition [ Chap, 4. 
Sect. 1. Num. 8.] the Portion of the Eccentric 
AT Q (Sector Ac Q Triangle Tc 


therefore the Triangle Tc g Sector Qc N. And 
becauſe the Angle c T Q 1s below the Centre c, 


therefore the Point Q muſt be found betwix: 
the Points N and A, in the Arch A N. Con. 


Angle Bc Q> Angle BcN. And Angle 
Be N being = Angle T c Num. 1. J; therefore 
Angle Be Q> Angle Te. 

4. Draw Qc, and draw T Y cutting Qc at 


Tee, | Num. 3. )] we have Angle TcY > 
Angle T c*. So becaule Angle Tc Y is acute 
{as in the 2d Corollary from 2d Lemma], we 
have T Y> T +, therefore T YW T . 

And T.“ being = Arch N | Num. ».] we 
have TY“ Arch N. “,. 

Then becauſe T cuts c Q at right Angles 
in the Point Y, we have T Y the Altitude of 
the Triangle 8 the Baſis (upon the 
Radius) Qc [by Definition 4th of 6th Ele— 


Sector Qc N, being a Triangle right-angled at 
N, whoſe Leg c N is the Radius of that Circle 
== Radius Qc, and whoſe other Leg, or Alti. 
tude, = Arch N Q [Se&t. 2. Corollary from 34 
Lemma]; and T Y being the Altitude of the 
Triangle TcQ upon the & adius Qc ; conſe- 
quently TV in 4th Scruples (TW) NO. 
And becauſe T ? Arch N, therefore Arch 
NQ Arch N; and therefore Angle B Qc > 
Angle Be. 

5. Becauſe Angle Tc y= Angle Be and 
becauſe Angle Be Q> AngleB c 4 [Num, 4] 
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becauſe alſo Angle T cy = Angle Be. [Num. 
2]. therefore Angle Tc Y > Angle T); and 
becauſe Angle T c Y is acute, [ Num. 4.] there- 
fore TY > T'y, and therefore TF“ T., 
and T T“ and T y being = Arches NQ and 
Nu reſpectively, [ Num. 4. and 3.] therefore 
Arch NQ Arch Ny. 

Then Arch NAH — Arch NY being = Arch 
* which is an Affirmative Quantity | Num. 3]; 
therefore Arch N#> Arch N; conſequently 
the Point K is found betwixt the Points / and 
Q, in the Arch of the Eccentrick £ NB. 

Then to the Arch B N 


Sig. / MH HI 179 | 
=—0-295-12.+3.7+2.6+1.5. [N. 1]. 
Adding the Arch N 


—=0-00+28 +08. +43. +08;815 — 
and adding thereto Arch 7 


20 1 ＋23 -+5.8 37, og 


we have the Sum 


=0 +29 5-41 10 +08 400,907 
which I ſhall take to be nearly = Angle Bc Q= Angle Be Q. 
Arch B Q. 5 Arch B Q. 


And the Sine of it = 495 24, 866 += Sine of 
Angle 6c Q. Then ſay, 

As Sine of Angle Qgc (100000): QC 
(1927 500000) : : ſo Sine of Angle c Q( 49524, 
866 +) 954591792,15 += Qs [by 7th Caſe . 
of right-angled plain Triangles, Caſwell], 

6. CE =C A — 1927500000. CF = 19272- 
36385,249— [iſt Lemma). Then ſay, 

As CE (1927500000): CF (1927236387, 

249 —) :: ſo Q8(954591792,15+) : 95446- 
1238,2883 + =pg (Sec. 2. Lemma 5}. 9. 

7. Angle gc Q being =0 Sig. +29%þ41'+ 
10”-+o8"-Foo''',go7 | Num. 5]; we have 
| 7 Angle 


Angle 0 c Q. 


— — — 
— — — — 
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cd. 


T9. 


Angle B Tp. 
Angle ATp. 


Equation k Ty. have the Remainder = Angle k T p 


Tangent of 30* + 09/ + 31” + 52" + 55" 


Of the MoTion Chap. y 


Angle Q ( Complement) = 200184 


49T51T59»093. | 
And the Sine of this Angle Qc =86875, 126 


Then fay, As Radius (100000) : Sine of 4; 
(86875,126) : : ſo Radius Q (1927500000) 
1674518053,65 =c) (by 7th Caſe of right. 
angled plain Triangles, Caſwell]. 

So cT being = 41877228 [ Num. 1], we 
have c- c T = 1642640825,6;=T g, 

8. Then, As T's ( 1642640825,65) : :1 
(954461238, 2883), ſo Radius (100000): 5810, 
2914— = Tangent of Angle Te [by 5th Caf 
of right-angled plain Triangle, Caſwell]. S 


Angle BTe, So the Supplement of this = 
Angle A Tp 

==4 Sig. +29*4-50'+28"+07 +05" AT. 
Subſtracting this from Angle Ac N (Angle AT k 


3d Figure = 5 4 00+ 47 22＋33 + 45, we 
OOO + 56 + 54 +26+ 40= 


Equation of the Orbit correſponding to the 
mean Anomaly ET g = 5 Sig. + oOo + 47 + 
22 þ- 33" 45". 

So putting this Angle k Ty for Equation 
S Ig, and taking Angle k T ? in 3d Poſition, 
Num. 8. above, for Equation 1 there, we 
have Equation S Tg =56'4+54"+426/!4-40"", 
and we have Equation Y Ty 


= 44 + 56 + 33 |, 


So we have Equation S Ig — Equation 11. 


=11-+57 + 53 ＋7 38. 
But Equation S Ig - Equation r Tv —=f 


= 8+ 12+ 59 ＋ 9 

[Sect. 1. Num. 11.]; therefore Equation 81 g 

—Equation r T, here is bigger than it ſhould 

be (is bigger than f); and therefore, by the 3d 

Lemma, the mean Anomaly ET, in iſt F une 
| mu 
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muſt be taken > 23*4-39'4+-26"--19-4-21"" , 


to which mean Anomaly the Equation 
44 756% 337 TCO“! correſponds [Preamb. 
Num. 1. ]. And I ſhall determine the exact 
Quantity cf the mean Anomaly E T ”, which 
gives Equation S I g — Equation r Ty, t, 
by ſome Poſitions in my zd Proceeding : As 
follows : 


1ſt Poſition zu Proceeding 
m tance | Let the mean Anomaly E T, mean Ano. 
maly E Tr. 


in the upper Sector of the Semicircle Ea I, in 
iſt Figure, = 24*+41'+30”, Let the Eccen- 
tricity c T = 3187728 [as in 1ſt Inquiry, 3d 
Poſition, Numb. 9.7. 

1. In ad Figure, draw the Line CN cutting 
the Fecentrick in N, ſo as to make the Angle 
AcN = Angle, Ty, and from the lower Fo- 


1 


cus, I', draw I K parallel to CN; ſo Angle Angle Ac N. 


AcN = Angle ATK = 24*41'4-20" = AT k. 

Arch AN. , FOE Arch A N. 
Produce N C, and draw T E cutting 

Ne, proceeding, at right Angles in E. The 

Angle TcE is given, being = Angle A c N. 

And the Sine of the Angle TcE = 41773,495. 

Then fay, As the whole Sine (100000): CIT 

(31877228) : : ſo Sine of Angle I c FE (41773 

495) : 13316232,2447-+ = T E. in Length, : 

and T's in 4th Scruples = 5129967" Te. 

23'-1-44"+ 594-25 Das in the Proof! = 

T 11, 


P00 QF 
For Num. 1. 


As Radius CN in Length (1927500000) : Je in 
Length (13316232.2447Þ+) : : So Radius CN 


(74255323943 +) : 5129967 —= TY". 
2, In 


+244 
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Ws: 
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2, In 2d Figure draw ce cutting the Arch 
AN#in#®, betwixt Nand A, ſo as to make 
the little Arch NY T = 23/+44" +59" 
+27, Then we have the Arch A (Arch 
AN —Arch N#)=24*+17'+45"H00"'4-33" 
= Angle Ac“; and we have the Sine of Angle 


Angle A c + Ac = 41144, 8 104. 


17 


Nu. 


Produce 4c, and draw Ty cutting © c, pro- 
duced, at right Angles, in the Point Y. The 
Angle Te is given, being = Angle Ac, and 
the Sine of it is given. Then ſay, As the whole 
Sine (100000) : T (31877228) :: So Sine of 
Angle Tcy (41144,8104) : 13115825,02+ 
= Ty in Length. And T in 4th Scruples 
— 5052761",7932 —— 23/+23'+32"+41" 
57932. 


PROOF 


For Num. 2, 


As CN in Length (1927500000) . Ty in Lenz'h 
(13115825,02+) :: So Radius CN, 742553239 
"wn HM 
43Þ+) 5052761 37931 


3. Out of the Arch AN, in 2d Figure: 
=24+41430400+00 Num 1. 
take the Arch N A= Ty" 
TIT lee 
{4 


we have the Remainder = Arch 


=24+18406+274+18,21— 
Then reaſoning as in 1ſt Inquiry, 1ſt Po- 
ſition, Numb. 3. we find Angle AcQ < Angle 
Ac N. And Angle Ac N being = Angle Tc: 


© mm I.], therefore Angle Ac Q< Angle 
4 Ce 


# 


4. Drau 
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4. Draw Qec, and draw T Jy cutting Q c, Angle Te V 
produced, at right Angles, in the Point y. So Angle A c Q. 
Angle Tc F& = Angle Ac Q. 

And Angle AcQ being = Angle To: 

[Num. 3.], we have Angle TcY < Angle 
TE & | 
Then reaſoning as in the 1ſt Inquiry, 1ſt Po- 
ſition, Num. 4. we have Ty Te, and 

Ty" Arch N, and Arch NQ = T ““. 

So Arch N Q=<= Arch No; therefore Arch Arch A Q. 
AQ> Arch As. Arch A J. 

5. Then reaſoning as in the iſt Inquiry, 
iſt Poſition, Num. 5 ; we have Arch N Q > 
Arch Au; fo Arch AQ <! Arch Av, and Arch 
AQ> Arch A [Num. 4. ]. | 

So we find the Point Q betwixt the Points 
and yin the Arch of the Eccentrick ANZ. 


FT HI! 


h h . 0 / / 
Ly vor 3 . 8--06-F27--18,21[n.3.] 


Re | 
FVI r 7+-435-00+33 [n. 2. 
we have the — - — 44 V. 
Difterence==»/==00-00+214-26--45,2 1 
Then to the Arch A adding the half Dit- 
ference, =10"4+43"'+22"",6 we have the Sum 
| =24%+17/+-55%4-43""4+55,6; which I ſhall 
ihe to be = 0 88 1 and the Sine Angle Ac. 
of it = 41152, 466 = Sine of Angle 0c Q. 
Then fay, | W be 2 
As Sine of Q 9c. (100000) Q c 
(1927500000) :: lo Sine of Angle bc Q 
(41152, 466): 793213782,15=Q 6 [by the 7th 
Caſe of right-angled plain Triangles, Caſwell.] 
LE = A =. 1927500000 CT 
31877228 [Num. 1.], focF (half the conju- . 
gate Axis) = 1927236387, 2486 [1ſt Lemma). 


Then fa 
5 & Q As 


— uU — — p — — 
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Q 0. 


e g. 


T 0. 


Angle k Te. 


Equation 


T Tr, 


| =24%+41'430" [1ſt Inſtance], add the Angle 


Mean Ano- 
maly E T g. 


Of the Mor IloN Chap. y. 


As c E (1927500000): CF (1927236387, 240 
2: So Q (793213782, 15): 793105299 =; 
[ Se. 2. Lemma 5.] 

7. Angle AcQ being = 24*+17'+55"-. 
43% 4 -55%öÄ66 [Num. 5.] = AnglebcQ, w 
have Complement 6544-42+04+16-+04,4 = 
Angle QC; and we have the Sine of Angle 
QS =91141,17944- Then ſay, As Radius 
(100000) : Sine of 0 Q (91141, 17944) :: 85 
Qc (1927500000) : 1756746233, 706 = c [by 
th Caſe of right-angled plainTriangles, Caſwel j 
So c T being = 31877228, we have Tc +ci 
(T) = 1788623461, 706. 

8. Then: As T 0 (17886233461,706) : zi 
(793105299) :: ſoRadius(100000:44341,058+ 
= Tangent of Angle 9 Tf [by the 5th Caſe of 
right-angled plain "Triangles, Caſwell]. = Tan- 
gent of 23*+54/+47"+5 1+3 "= Angle 
ATP. 

So from Angle AcN (A Tk) 2d Figure 


Hi 1700 


=24-+41+30+00+00[N.r.] 
ſubſtracting the 
Angle A 5 1+31 


2» 


we have Remainder = Angle k Te, 


. —o00+46-+-42+08+29 
which at preſent I ſhall take for the Equation 
of the Orbit T. 


2d Inſtance : To the mean Anomaly ET 


; I g==4 Sig. o / 56"+1 42 4/"[2d 
Proceeding] ; then we have the Sum of theſe two 
Angles (the mean Anomaly E Tg, 1ſt Figure 


s Sig. 01*+49/-þ 26"þ14"+24"), 
1. lo 
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1. In 3d Figure draw the Line c N, cutting 
the Eccentrick in N ſo, as to make the Angle 
AcN=Angle E Tg; and from the lower 
Focus T, draw T k parallel to cN: So the 
Angle ATk (Arch AEN) = 5 Sig, O' Arch AEN. 


49/4+-26"4-14"4-24"". So the Angle Be N (Sup- Arch B N. 


plement = OSI 2 ＋45 36, and the 
Sine of this Angle BeN =47218,2265+-), 


Draw I's cutting N c at right Angles in the 
Point e. So the Angle Tc = Angle BcN, 
ſo the Sine of Angle Tc: =47218,2265+. 

Then ſay, As the Whole Sine(100000) : C T 
(31877228) : : ſo Sine of Angle T cs (47218, 
2265+) : 15051861, — = T + in Length, 
and Te in 4th Scruples = 5798603"",72446 — T.. 


= 26'4-50"--43""+23"",72446—. 


PROOF 


For Num. 1. 


As Radius CN in Leng h (1927500000) : Te in 
Length (15051861719 -) :: So Radius, CN 


74255323913): 5798603 372446—==1+ 


2. In 3d Figure, draw cf cutting the Arch Arch N 4, 
AEN in q, betwixt N and A, ſo as to make the 1 
little Arch NJ Tt + 26 ꝰ⸗0 , 43“＋ 1 

23% 7 24 ＋. Then we have the Arch B (Arch ws 18 1 
BN ＋ Arch N/) = 28%--37/-24/+28"—- : . 
5%Ü HA; and we have the Sine of this 
Angle B c + = 47903, 135 g. 

Draw T y cutting c at right Angles in the 
Point y. The Angle T cy is given, being 9 
= Angle BJ; ſo the Sine of Angle Tc, "i 
—T 47905,13 GÞ- Then lay, 1 ſj 

As the whole Sine (100000): c T (31877228) 1 
: So Sine of Angle Tcy (479051357) * 1.30 
Q2 15270529, 4 


— 
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Arch Nu. 


Arch J E. 


— Angle BCS Q. 


| O the Morton Chap. v. 
153270829, 10766 — T in Length. And T 
in 4th Scruples = 5882959'",0779==27'+14" 
+09//+19"",0779+ =Ty"" [as inthe Proof], 

P ROOF 
For Num. 2. 


x 


As CN Radius (1927500000) : T y in Length 
(15270329,10766— ) ſo Radius CN““ (5424 
553239 243): 588295 %% f=. 


Then out of the ArchNv, Ty" 


DOT ,- IA TO 9,1 
take the Arch N 4 


=—o0-00--26+504-434+23,7+{[ Num, 2. 


we have the Remainder = Arch & # 
—o0-+004-00+234+25+5 5,2. 

Then by the Reaſoning in iſt Inquiry, 2d Pro- 
ceeding, Num. 3. we find Angle Bc Q > An- 
gle I ce, 

4. Draw Qc, and draw T J cutting Qc 
at right Angles in the Point ; ſo Angle Tcy 


Then, reaſoning as in 1ſt Inquiry, 2d Pro- 
ceeding, Num. 4. we have T “ > Arch N., 
and Arch NQ=T Hg”; fo Arch NQ 
Arch NJ. So Angle Be Q> Angle B. 

5. Then, reaſoning as in iſt Inquiry, 2d Pro- 
ceeding, Num. 5. we have Arch NQ Arch 
Nu. 

And Arch NA — Arch N# being == the 
Affirmative Quantity 4 , [Num. 3.], therefore 
Arch NEN Arch N. . 

Conſequently the Point # is found betwixt the 


Points 4 and Q, in the Arch of the Eccen- 
trick E NB. | 


'Then 
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Then to the Arch BN 


o MH Wl HI 
=28+10+-33-1-45+30- 
Adding the Arch NA 

—09o+:7+14+09+19,1 [Num. 3.] 
and adding to them Arch 4 


==00+00--23 + 25+.55,2 


[ Num. .] 


we have the Sum 

=28+38+11 + 20+ 50,3— 
which I ſh Il take to be nearly = Angle B c Q Angle Be Q. 
= Arch B Q. .-. Ach FQ 

And the Sine of it = 47925,3939+ = Sine 
of Angle cQ. 

Then ſay, As Sine of Angle Q 9c (100000) 
: Q c (1927500000) :: ſo Sine of Angle c 
(4792543939) : 923761967,4225==Q8 [by gg, 
the 7th Cale of right-angled plain Triangles, | 
Caſwell]. 

„ e Fe A 1927500000. . F = 
1927236387, 249—). [1ſt Lemma]. 

Then ſay, As c (192700000): cF (19272 
36387, 249—) :: ſo Q (923761967, 4225): 
923635629,97 3--=# b [Sect. 2, Lemma 5. ]. 

7. Angle 9c Q being : 
=0Sig.+28*%-38'+11”+20""4+50"",3,[N.;] 
have Angle 8 Q c (Complement). | 

= 2+01 Þ21+48 + 39 ＋ 09,7 
And the Sine of this Angle“ Q c= 87767,795 3 
then ſay, As Radius (100000) : Sine of 8 Q c 
(87767,795) :: ſo Radius QC (1927500000) : og 
1691724248,695 = c0 [by 7th Caſe of right- — 
angled plain Triangles, Caſwell]. 

So c T being = 31877228, [Num. 1.] we 
3 cl -c T (To) = 1659847020,025= 


8. Then, as Ts (1659847020,625): rf Ty, 
923635629,973+) :: ſo Radius (100000): 
| 55645, 


r 
— * . — — * 
— bs = 
* _ = * . > 
- — => x 
_ LY = — 
* . 


— 


— = - 2 — — * 
8 ” 
-- — 4 « % &—< ww OD — 
— — 
7 = _— >. a N 
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Angle k T p. 


Mean Ano- 
maly ET f. 


e T. 
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55645,8287 Tangent of Angle 9 T; [by 

the 5th Caſe of right-angled plain Triangle, 

Caſwell]. = Tangent of "= 
29*%+05'4-3 8"'+48"'+04""=Angle BT, 

So the Supplement of this = 

5 Sig. OO 54 ＋21/TT-11“/＋-56“% Angle AI, 

Subſtracting this from Angle Ac N (Angle ATI 


3dFigure=5+01+495-26+14+24 [ Num. , 


we have the Remainder 
o+00+55+05+0228=AnglekT , 
—Equation of the Orbit correſponding to the 
mean Anomaly ET g = 5 Sig. 01*+49+ 
26% + I 4/'4+2 4%. 
So putting the Angle k T here for Equation 
S Tg, and taking the Angle k T. in 1ſt Inſtance, 
Num. 8. above for Equation r T., we have Equst. 


8ST g — 284 and we have 
Equat. r T. 246 42 08 29, ſo we have 


Equation S T g — Equation r Ty 
=08 +22 + 53 +59" 
But Equation ST g — Equation r T y 
| =08 +12 + 59 +59 [Sect. 1. N. 11.) 

Therefore Equation STg— r T , here, is 
bigger than it ſhould be (is bigger than f) by 
9+ s O. Therefore, by the 3d Lemma, 
the mean Anomaly ET, in 1ſt Figure, muſt 
be taken > 24*4J-41'-+30”, to which the Equa- 
tion 460 F 42 /T T8“ ＋29“, is correſpondent; 
and this I ſhall do in the 2d Poſition next 
following. 

0 * — Let the mean Anomaly ET. 
in the upper Sector of the Semicircle E a 1, in 
iſt Figure = 24*+42/+40', Let the Eccentri- 
city c T = 31877228 [as in iſt Inquiry, 3d 
Poſition, Num. 9. J. | 14 
; I, a 
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1. In 2d Figure, draw the Line c N cutting 
the Eccentrick in N, ſo as to make the Angle 
Ac N == Angle E Ty; and from the lower Angle AcN ; 
Focus, T, draw T k parallel to c N. So Angle 
AcN = Angle ATK = 24+42'+40/ = ATE. 
Arch AN. AN. 
Produce Nc, and draw T cutting Ne, 
produced, at right Angles in e. The Angle 
Te- is given, being=Angle A c N, 
And the Sine of Angle T cs = 41804, 33. 
Then ſay, 
As the whole Sine (100000) : c T (31877228) 
:: So Sine of Angle T c: (41804,33):13320061, 
;$88—=T + in Length, and T. in 4th Scru- T“. 
ples=5133753"",671=23'446'"402"4-33"", 
671=T * (as in the Proof]. 


PR O O F 
For Num. 1. 


As Radius CN in Length (1927500000) : T. 
in Length (13326061,588—) : : So Radius C N- 


(74255323 9 „T 513375367 1I=T 


2, In 2d Figure, draw c cutting the Arch 
ANZ#in#, betwixt N and A, ſo as to make 
the little Arch N= T'=23/+46" +2" N. 
733%, 671. Then we have the Arch A (Arch 
AN — Arch N#) =24%+18+53"+57" + Angle Ac. 
26% 3 29 = Angle Ac®. 
And we have the Sine of Angle Ac 
=4t1 77 54279. 
Produce C, and draw T cutting c, pro- 
duced, at right Angles, in the Point 7. The 
Angle Te) is given, being = Angle Ac /, and 
the Sine of it is given. Then ſay, 
As the whole Sine (1000000): CT (31877228) 
; So Sine of Angle T y (41175,279T) : 
; 3 13125537. 
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A Þ. 


Angle T c\g 
equal Angle 


AcQ. 


Arch AQ 
Arch Ad. 


Of teMotion Chap. v. 


13125537,5665 —= T y in Length. And T 
in 4th Scruples = 5056503"",q7=—23'+1y 
+3 5"'+03"",47 [as in Proof]. | 


P-R-QO DF 
For Num. 2. 


As CN in Length (1927500000) : Ty in Leng 
(131255 37,5665—):: SoRadius CN""(74255 32390 
43): 5056503 4 CY 


3. Out of the Arch AN, in 2d Figure, 


” / i Wl 1 
=245-42--40--007-00 [Num.1,] 
take the Arch NAH T /ʃ 


=00--23+244+35+03,47 


we have Remainder = Arch A/ 
=24+197-157-24+50,53 

Then, reaſoning, as in 1ſt Inquiry, 1ſt Po- 
ſition, Num. 3. we find Angle Ac Q < Angle 
Ac N. And Angle AcN being = Angle Te, 
Num. 1.) therefore Angle Ac Q < Angle 
Tce. | 

4. Draw Qc, and draw T FJ cutting Qc, 
produced, at right Angles, in the Point F. 80 
Angle Teo = Angle AcQ. And Ange 
Ac Q being = Angle Tes, (Num. 3:] we 
ha ve Angle c = Angle T ce. 

Then, reaſoning as in 2ſt Inquiry, 1ſt Po- 


ſition, N. 4. we have T & < Angle Te, and 


T GH” < Arch Ns, and Arch NQ T “, 
ſo Arch NQ < Arch NJ. Therefore Arch 

AQ Arch A -. | 
5. Then, realoning as in iſt Inquiry, 1ſt Po- 
ſition, Numb. 5, we have Arch NQ Arch 
Nu; fo Arch A= Arch A, and Arch 
AQ Arch A, [ Num. 4. ]: Therefore we 2 
0 


550. III. | of the SUM. 


ch of the Eccentrick AN . 
Then having Arch A equalto 


24+19+15Þ24+56,53 [Numb. 3 
ind having Arch A equal to 


24 7-18--537-57+26,33 (Numb. 2.] 


ve have the Difference equal to 
004004-214-27+30,20 = Arch » 4. 

hen to the Arch AJ, adding the Half Dif- 

rence = 104-43" +45",t. we have the Sum 


24"19'-04"-41 '+11",43; which I ſhall 


hen ſay, | 

As Sine of Angle Q#c (100000): QC 
1927500000) : : ſo Sine of Angles c Q (41180, 
02) :793744885,5 = Qi [by 7th Caſe of right- 
angled plain Triangles, Caſtel]. 

6, CF = CAD 1927500200. CT = 3187 7- 
228. So c F 1927236387, 2486 [iſt Lemma]. 
Then ſay, As cE (1927500000): CF (192- 
7236387, 2486) :: lo Q 9 (793744885,5) : 
936363 29.7 16 f. 6b (Sect. 2. Lemma 5 J. 

7. Angle Ac Q being 224 ＋-19 O4 41“ 
+11",43 [Numb. 5. ] = Angletc Q. we have 
the Complement — 6540+ 55+18+48,57 
= Angle 6Q c. 

And we have the Sine of Angle 9 Q c = 
91127982. Then ſay, As Radius (100000) : 
Sine of b Q (91127,982) : : ſo Radius Q c 


Caſe of right-angled plain Triangles, Caſwell}. 

So c T being = 51877228, we have Tc 5+ 
c!=1788369081,05 = T 5. 

8. Then, As T9 (1788365081,05) : f9 
(793636329,716), ſo Radius (100000) 44377 
16588 = = Tangent of Angle b Tf [by 5th Caſe 

| R 


he Point Q, betwixt the Points J and « in the 


(1927500000) : 1756491853,05 = c9 [by 7th 


of 
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4 J. 


ake to be = Angle Ac Q, nearly. And the Angle Ac O. 
dine of it = 41180,02 = Sine of Angle vc Q, 


90 Q. 


Q. 
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Angle k Ty. 


Equat.r T y 


2d Inftance. 


Mean | Ano- 
malyET g. 


Angle ATk. 
AcN. 
Arch AN. 


(431877228): : ſo Sine of the Angle T c+ (4718), 
3155+): (15042326,92- +) = T in Length. 


P 5 "mW 


of right-angled plain Triangles, Caſwell}, — 


Of the MotTtow Chap. U 


Tangent of 2 *+55/ 49 / 52“ + 38 g- 
Angle AT 


Sb Angle AcN AT) 2d Figur 
/ Hl 77 
— —24-+42+40+00-+00 Numb. ] 
ſubſtracting Angle AT e. | 
=23755749-+52-+38, 8 
— — 
we have the Remainder — Angle kTp 
==004+464+50+07-þ21,2 
which at preſent I ſhall take for the Equation of 
the Orbit r Ty 
ad Inſtance : To the mean Anomaly ET» 
== 24* + 42' +40" [1ſt Inſtance, Num. 1. J ad! 
the Angle I g=4 Sig. +07*5-56 + 4% T4 
[iſt Poſition, 2d Inſtance] we have the Sum 
fie 1 +g0+365-14524 = the meanAnomaly 
E in the 1ſt Figure. 
ic” the 3dFigure, draw theLine CN cutting 
oi Eccentrick in N, ſo as to make the Angk 
AcN Angle ET g; and from the lower Fo- 
cus, T, draw IT k parallel to CN; ſo the Ange 
ATK Dingle Ac N; ſo Angle Ac N (Ange 
AT k, Arch A - N)= 5 Sig. 01*50/+ 36'4 
14% 4“! and ſo Supplement, Angle Bc\ 
(Arch BN) =028+ag+23+45+36. 
And the Sine of this Bc N = 47188,3155+ 
Draw T cutting Nc at right Angles in the 
Point +. So the Ar ngle Tc: = Angle Bc\, 
So the Sine of the Angle Tc,= 47188,31557: 
Then ſay, As the whole Sine {100000): cl 


And Te in 4th Scruples = 5794930", 9232 
26 149" 57-42" 1 of ,523 [as 3 in the Proof ]. 


PR OO 


IT of the Sun. 15 


PR O O F 
For Num. 1. 


As Radius CN (1927502000) T; in Leygth 
(15042326 ©2Þ+) :: S0 Rains CN" 74255z- 


239,43 Þ+) : $794939,525"— = N 


2. In 3d Figure draw c cutting the Arch 
AZ Nin#, betwixt Nand A, ſo as to makey; , Ack 
the little Arch NY = T © = 26-49" +42"B;, © 
+10',5 3. Then we have the Arch B (Arch 
BN+Arch N 4) ==25*+36'+13"-+a7"'-46 
14523 _— = Angle Be; and we have the Sine 
of this Angle Be = 47874,922 74. 

Draw T cutting c, at right Angl:s, in the 
Point 7. The Angle Tcy is given, being = 
Angle Be; ſo the Sine of the Angle T cy = 
47874,92274. 

Then ſay, As the whole Sine (100000) : c T 
(31877228) :: So Sine of Angle T cy (47874 
92274]: 15261198, 27665 f T7 in Length; 

And Ty in 4th Seruples = 3879248, 88- - Ty". 
27 ＋-13/[＋T O) 28%, 88 T,“ [as in the 
Proof ]. 

P 


For Num 2. 


CN Radius ( 192700000) Ty in Lens 
(15251 198,277—! 8 SoRadiuscN““ (74255 32390 , 
43Þ) : 5879248 88 += 1 7%. 


Tben he 0... | 
Arch N on MI $= 27+13+07+28,881 Arch N. 


take the Arch NY = 264-49+42 10,523 


7. 
* 
vv 
45 
i4 
- 


—yB— 


29 
— 


b "* * — 
— — — - — 
3 —ͤ— 922 — 0 


1 


we have the Remain- 2 __ * | 
der = Arch 4 - $=00+23+25+1 8,258 Arch . 
E R 2 Then 


2 
ES 


— ———_— — 
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Angle Be Q which I ſhall 4 to be nearly = Angle Be 


9 Q. 


0 


> Angle BC 4. 


ceeding, Num. 5. we have Arch NQ Arch 
N , and Arch N « Arch N 4, being = the 
Affirmative Quantity 4 # [ Num. 3.]. Therefore 
Arch N#> ArchN#. Conſequently the Point 
4 is found betwixt the Points 4 and Q, in the 
Arch of the Eccentrick ? N B. 


2363872486 [1ſt Lemma]. Then ſay, As c. 


Of the MoT1ow Chap. v. 
Then by the Reaſoning in 1ſt Inquiry, 2d Pro. 


ceeding, Num. 3. we find Angle Be > Aj. 
gle I c-. 


4. Draw Qs, and draw T J, cutting 2 


at right Angles in the Point V. So Angle Tc 5 


—Angle BC Q. 

Then reaſoning as in 1d Inquiry, 2d Proceed. 
ing, Num. 4. we have I “ > Arch N., 
and Arch NQ=T “. 

So Arch N Arch N 7. So Angle Beo 


5. Then reaſoning as in iſt Inquiry, 2d Pro- 


Then to the Arch BN 


H 
=28+09 23 4 — Num. 
adding the Ns NT 


==0027 4-19-09, 28,88 Num. 3. 


And adding to theſe two, Arch 4 
=0045-00-2325+18,258 [Num. 3] 


— 


we have the Sum of the three | 
==284+37+00+18--23,139 


=Angle 9c Q. 

And the Sine of it 47894, 8 504—= Sine of 
Angle c Q. Then ſay, As Sine of Ange 
Q«c (100000): QC (1927500000) :: ſo Sint 
of Dom %cQ (47894,8504): 92337 3241,6 
= Q [by 7th Caſe of right-angled plain Ti: 
angles, Caſwell]. 

6, ef CA = 1927500000 , CF= 192)- 


(19275 00000] 


gect. 11 of the Sun. 
(1927500000) : E (1927236387,2486) : ; fo 
Q 92317324146) : (923046984,527 = p . 
[Set, 2. Lemma 5.]. 

7. Angle ec Q being=28%+37'+ Oo i“ 
＋23%139 [Num. 5. J, we have Complement 
(Angle e Qc ) = b1+22+59+41+36,861 3 
and we have the Sine of this Angle 6 Qc = 
977842978: Then ſay, as Radius (100000): 
Sine of 6c Q 17784,2978—+): : ſo Radius Qe 
(1927500000) : 1692042340,095 == c [by 
7th Caſe of right-angled plain Triangles, Caſe 
well], So c T © being = 31877228, we have 
c - T (T )=1660165112,095 =T , 

8, Then as Te (1660163 112,098) : p 0 
(9230409844527) :: ſo Radius (100000): 55599 
,7095 = Tangent of Angle Te [by 5th Caſe 
of right - angled plain Triangles, Caſwell ] 
= Tangent of 29%4+04/-26"-10"4-22” — 
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cg. 


T 4. 


Angle BT?. And the Supplement of this = AngleB Tp. 


5 Sig. + 00*+-55'+33"+49"438"'= Angle 


AT. This being ſubſtracted from Angle Ac N Angle A Tp. 


(from Angle AT K), in 3d Figure, we have the 
Remainder == 55'4+02'"424"-+46” = Angle 


k T = Equation of the Orbit correſponding to Angle k T. 


the mean Anomaly ET g =5 Sig. + 01%þ50' 
+36"-+14"'+24'" Num. 1.]. 

So putting the Angle k T here, for Equa- 
tion 8S Tg; and taking the Angle k Te, in the 


iſt Iaſtance, Num. 8. above, for Equation r T 1 
a / L 1 WH 


we have Equation ST g = 55 2 46 
and we have Equation r T y = 46-7-50o+07521 


ts 


ſo we have Equation STg} __ 7 5 
＋ Equation r Ty; bar = 8＋12T17 725 
Equation Tg- Equat. r T' = 8+ 12-4-59-+59 
[Sett. 1. Num, 117. | 


There- 
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ſtance, Num. 8. J. This call a. 


1/+10'=252000”, This I call D. 


Of the Morrow Chap, v. 
Therefore Equation 8 T g — Equation r, 
here, is leſs than it ſhould be (is lets than f) b 
42 '+34". / 

Therefore, by the 3d Lemma, the mean An. 
maly E T., in 1ſt Figure, muſt be taken Ie; 
than 24*442'4-40"”, to give Equation ST g 
Equation er T, equal 8'+12”4-59""+59'" 

9. In putting the mean Anomaly ET, = 
24*+41'430', we have Equation S Tg 
Equation r T, bigger than it ſhould be by 
9 54“ (by 356407) 3d Proceeding, 1ſt Po- 
fition, 2d Inſtance, Num. 8.] : This I call b. 

And in putting the mean Anomaly E T, 
= 24*+42'4-40”, we have Equation 87g 
— Equation r T, lefs than it ſhould be by 
42/34 (by 2554") 2d Poſition, 2d In 


Then from 24*+424+/+40", ſubſtracting 
24*41'4-30", we have the K emainder equal to 


Let D be divided into two Parts, ſo as that 
a proportional Part of it ſhall correſpond to b, 
which I call x. | 

So the remaining Part, correſponding to a, 
will be D-—x. 

Then ſay, As b: a:: ſo x: D—x ; there 
fore ax = bD—bx;ſoax+bx=bD. 
So x . 

Where b D = 8981280000, and a+b= 8194. 
So 8981280000 235149“ — 1/+05"+19" 

35194 

S+o09g"'= x. 

80 168531“ TAO“ +5; 1p =D. 
Therefore toz:4 - AO OO“ TO 
adding x O + o1 + 05 + 19 + 09, we have 
the Sum = 24 +'42 + 35 +19 +09, for 2 
new. E T :, 3d Po- 


2d Poſition, 11t Inſtance, Let the mean Ano- 34 Poſition 
maly ET, in the upper Sector of the Semi- mean Ano- 
circle E a I, in 1ft Figure, = 24*+42/+ 354 may. 
19//+09'". $3 | | 
Let the Eccentricity c T = 31877228 [as in 
iſt Inquiry, 3d Poſition, Num. 9. J. 
1. In 2d Figure draw the Line c N cutting 
the Eccentrick in N, fo as to make the Angle 
AcN = Angle ET. 
Then drawing and calculating as in Num. 1. 
of 1ſt Poſition, iſt Inſtance, we have the Sine 
of Angle TS. ==41802,27; and we have Te= Te". 
5133500"",694= 23'4+-45"+ 58-20" ,694 3 
and this is == Arch N, as in Num, 2. N 9. 
2. And drawing and calculating as in Num. 2. 
of 1ſt Poſit ion, iſt Inſtance, we have the Sine 
of Angle Tc>==41173,240 ; and we have Ty" Tyr, 
= 5056253"',81 — =23'þ24'5-30"+53 
81: and this is = Arch N -, as in Num. 3, Nv. 
3, 4» 5. Then drawing and reaſoning as in 
Num, 3,4, and 5, of iſt Poſition, 1ſt Inſtance, A 
we have Angle AcQ (Angle s == ; 8 
24% 19 TO“ O31 %, 55. And the Sine 5 
of z c Q= 41177, 9833. | 
Then calculating as in 1ſt Poſition, iſt Inſtance, 


Num. 5. we have Q# —=792705022,325, Q 0. 
6. Andcalculating as in iſt Poſition, 1ſt Inſt. 
Num. 6. we have f = 793597071,911+, 79. 


7. And reaſoning and calculating as in iſt Po- 
fition, 1ſt Inſtance, 7, we have c 375649- c. 
$734,225. So c T being == 31877228, we 
have Tc + cs — 1788375962,225 = To 9. 

8. Then calculating as in iſt Poſition, 1ſt 
Inſtance, Num. 8. we have the Tangent of 
Angle Tf == 44375,2929 == Tangent of 
rt 55 ＋ 45"+ 49"+ 26+ == Angle 

f. 


80 
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Angle k T p. 


Equation 
r Tv. 


2d Inſtance. 


Of the Motion Chap. v. 
So from Angle AcN (AT k) ad Figure, 
0 / " 


770 7. 


= 24+42+35+19+09 |[ Num, 1. 
ſubſtracting Angle A * 


= 234+55+45+49--26 | 


— — — 


we have Remainder Angle k T þ ; 

5 000-405-497 297-43 
which I ſhall take for the Equation of the Orbit 
1 Fo. 

2d Inſtance: To the mean Anomaly E T, 


ö 
add the Angle» T g 


== 4 Sig.07+07+56+14+24 


{2d Proceeding] we have the Sum ot theſe two 
Angles, the mean Anomaly E IJ g in 1ſt Figure, 
| 501--50+31+33+33 

1. In 3d Figure draw the Line c N, cutting 
the Eccentrick in N, ſo as to make the AcN 
== Angle ET g. 

Then drawing and calculating as in Num. 1. 
of iſt Poſition 2d Inſtance, we have the Sine of 
Angle TS: = 47190,31—; and we have Ti" 
== 26'+49"+46'H-15",gr-, And this 18 
Arch N, as in Num. 2. 

2. And drawing and calculating, as in Num. 
2. of 1ſt Poſition, 2d Inſtance, we have the 
Sine of Angle Tc y = 47876, 939. And we 
have T 1* — 29 +13"+1 149436484 
And this = Arch N, as in Num. 3. i 

3, 4, 5. Then drawing and reaſoning as in 
Numbers 3, 4, and 3, of 1ſt Poſition, 2d In- 
lance, we have Angle AcQ (Angle 6c Q) 


28%+37'05"+03""+27"",5. And the Sine 


of this Angle 8c Q == 47896, 8745 C. Then 


calculating as in iſt Poſition, 2d Inſtance, Num. 
5. we have Qs =923212255,9875, F 
_ | | 6. A 
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6. And calculating as in 1ſt Poſition, 2d In- 
tance, Num. 6. we have ed =923085993,7188, p 9. 
And reaſoning and calculating as in 1ſt 
Poſition, 2d Inſtance, Num. 7. we have cs . . 
equal to 169 202 1073, 915; ſoc T being equal 
0 31877228, we have c- c (T b) equal to T 9, 
1660143847, 9135. 
8. Then calculating as in 1ſt Pofition, 2d In— 
ſtance, Num. 8. we have the Tangent of Angle 
{Te = 55602,7717 = Tangent of 2994044 Aneęle BT e. 
20"+58"14-46'"' = Angle BT Po . 6 
And the Supplement of this 


o o 7 770 HY 


=5--005-55+295-014+14 = Angle AT; 
So from Angle Ac N (AT k) in 3d Figure 

—=5+015-50+31--33+33 [Num. 1.] 
Subſtracting Angle AT; 


=5+00+55+29-þ01+14, 


we have the Remainder = Angle k T ? 
=0+00+55--024+32+19 
So putting the Angle k T here, for Equation 
rg, we have EquationS Tg 
/ 


Hl "all lit! 


Angle k T p. 


=55+0624-32J-19, and we have Equation r T » 
=464+-49+29--43 [1ſt Inſtance, Num. 8.7] 


——— 


So Equation 8 T g — Equation r T 
=84-13--02+ 36; but Equat.STg—Equa.: rT# 
=8+125-59'4+59 | Se. 1. Num. 11,] 
therefore Equation 8 T g — Equation r T » here, 
is > than it ſhould be by o+00-+02"—-37"". 

Therefore, by the 3d Lemma, the mean Ano- 
maly ET, in 1ſt Figure, ſhould be taken more 
than 24% 42/43 5 TiO. 

But the Difference betwixt Equation ST g — 
Equation r T / here, and EquationS T g—rT', 
in Set. 1. Num. 1 1. being ſo ſmall as 25-37", 

8 I ſhall 


„ Ran ee to ES — 
- — vr —_— Tc 
CT RT " r 
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I ſhall take the Line of Apſes to cut the elliptic 
Arch n , in iſt Figure, fo as to give the men 
Anomaly ET; = 24*+42/4-35"+ 19"-j-09" 
to Which the Equation of the Orbit correlp4. 
ing = 46-4" + 19/4 43""=Equation r . 

And ſubſtracting this Equation t I, from tl; 
mean Anomaly IE, Lv, we have the Remain: 


True Ano. == 23"+55'445"+49"426'' == the true Any 
mily AT. may A I/. 

ith Proceed. 1 At Noon, af Greenwich, on July 141) 
ing. (0.5.), in the ulian Year of Chriſt 1711, the 


Sun, according to its apparent Motion, wi 
under 1'==27'+49'4-40" +24" of N, and 
at the Point 4 of Its Orbit, in iſt Fiz 
[ Sect, 1. Num, 3. 

It the mean Anomaly at that Moment, he 
Angle ET. ==24*=42/==3#=t9 =09"", the 
Fquation of the Orbit, the Angler I, bins 
then = 40 + 49" + 29 '-- 43" „ and the tru: 
Anomaly, the Angle A ', being = 23“Uꝰ 

+45+49"+26" [3d Proceeding, 34 1 ofition, 
2d Inflance, Num, .. 
Aeg of Then fſubſtractingg the Angle AT from 
the Hun's Or- 1447 ＋ 294 4% + 14 gi of 4. we have the 
bit Remainder -- 7-4-5 1 43 ＋ 9 50+ 45 7 of ty, 
for the Point of the Fcliptick under which the 
Apozeum of the Sun's Orbit was at the Noon, 
at Greenwich, on the laid July 14th, in the ful 
Year 1711, | 
| ont that Moment the Perigaum of the June 
Orbit, B, was under 7 t'+43" 5-50" 45" 
of NV. 
un' Mile #2, Then to 1＋4 7 9429 4 0 * 14“ of , 
Motion under adding the Equation of the Orbit r 1 equal to 
the Leliptick. „, „ ö : 
40'4+-49"-[-29 "+4", we have the Sum equalto 
2*41-34+ 194-09 "57 of g, for the Point 
of the Sun's middle Motion under the Ecliptick 
al 


of the SUN. 


SA, III. 


at Noon, at Greenmoich on the 14th Day of J 
in the ſaid Year 1711, 

In the Space of 1 
wards, from Noon, at Greenwich, on the laid 


129 apparcnt Days for- 


14th aſtronomical Day of; in which Space 
of apparent I ime, were contained no more than 
128 Days, + 23 Hours, -|- 44 Minutes, -þ 32 
Seconds, E 05 Thirds, -|- 05 I ourths of equal 
Time, the Sun's Middle Motion in its Orbit. 
(the Angler I pg, in it Figure) was * 75 tO 
4 Sig. + 07” + 077 + 50" 14-4 [ Sect, 
1, Num, 11. J. And a 2708 SSIS The Angle 
ET =24'5-42 9-35" "+19" +og 7] Num. . 
we have the Sum = the mean Anomaly I, I 

5 Sig. O + 5 5317 +33” + 33“ 
from which ſubſtracting the Fquition of the 
Orbit ST pg = 55'02"-j-32"+19 d Pro 
ceeding, 24 Inflance, Num. 8. EF have the Re 
mainder = 5 Sig. So: *+55'42 
for the true Anomaly AT 5. 

And adding the Motion of the Sun's gut in 
in thoſe 125 Days, ＋ 23 Hours, 43 Minutes, 
4 32 Seconds, g ©; Thirds, + 8 4 Nen (of 
equal Hime; e At dding 17 1 0 1779 
(Sect, 1. Num. 1.] to the Place & The Hun's 
Ampaum at Noon, at en, on the fail 
14th Day of /, we have the Place of the Sun's 
Apozmum, at the End of thoſe 124 apparent Days, 
under 7 +42 01“ ＋29“/⁰＋ 49“ Of . 

10 which adding the true Anomaly A Ty 
5 Sig. oF 00%35-55'-5-294$01"'+52/", we * 
the Sum g Sig.+03*--47-4-30 +21" + 
which was the Diſtance from the Begin: $4 3 
the Sign co of the }- liptick of the Point under 

which the Sun was, according to apparent Mo- 
tion, at Noon, at Greenwith, on the 260th 197 


of November (O. ö.), in the Julian Tear of Chrilt 


1511. 
5 
a» 2 


"wo F "nt! 1 
on 452 71A 1 3 


2 80 
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So at that Moment of Time, the Sun, accorg. 
ing to its apparent Motion, was under 8˙αC247 
3031 T4 of 3 47+ 

This is leſs than the Sun's apparent Place 
found by my Calculations, from Mr. Hamſteeds 
Oblervations at the ſaid Noon, on the ſaid 20th 
of November; but the Deficiency is no more 
than 2“ og“, as may be ſeen above [in 
Chap. IV. Scct. 5. Num. 3.J. 


5 Then to 8*--47 430% +31" 441" of 
7, adding the Equation of the Orbit STg 
| =550-22"4-32"+19"" Num. 3.}, we have 
the Sum ==9 *442 +33"+o04"+00"" of 2, 
for the Point of the Sun's Middle Motion under 
the Ecliptick at Noon, at Greenwich, on the 
- ſaid 20th of November, in the Julian Year of 
Chriſt 1711, 


COoRhoillaty, 


Corollary, Hence, (and from Num. 2.) in the Sun's De- 
ſcent from the Apogeum to the Perigæum, the 
Sun's apparent Motion + Equation of the Or- 
bit correſponding = Sun's Middle Motion under 
the Ecliptick. 


5, At Noon at Greenwich, at the Beginning 
of the 3oth aſtronomical Day of January, (Ol 
Stile), in the Julian Year of Chriſt 1711, the Sun 
was at the Point Wt of its Orbit, in 1ſt Figure, 
according to apparent Motion; and, at the lame 
Moment, the Body was at the Point h of the 
Circle [ Sect. 1. Num. g.]. 

J hen in the Space of 197 apparent Days 
forwards, from that Noon; in which Space ol 
Time, were contained no more than 116 Days 
— 23 Hours, + 43 Minutes, ＋ 30 Seconds, +40 
Thirds, + 04 Fourghs of equal Time, * ons 

1001 


— — — — — — 


gect. III. of the SUN. 

Middle Motion in its Orbit (the Angle h T o, 
in iſt Figure) was = 3 Sig. +25*%+18'+17" 
+5226" [Seft. 1. Num. 9.]. 

Then, in the Space of 48 apparent Days, 
farther forwards from that Noon at Greenwich, 
on the ſaid goth of Faruary, in the ſaid Year 
17113 in which Space of apparent Time, were 
contained 48 Days, + o/ Minutes, + 52 
Seconds, ＋ 42 Thirds, + 47 Fourths of equal 
Time, the Sun's Middle Motion in its Orbit in 
thoſe 48 apparent Days was = 1 Sig. + 17% 
18'4+-52'+38"-þ42"" = Angle o T'” in 1ſt 
Figure [ Sect. 1. Num. 10, ]. 

So in thoſe 165 apparent Days, in which Space 
of Time were contained no more than 164 Days 

23 Hours, + 51 Minutes, + 23 Seconds, 

22Thirds, + 51Fourths of equal Time; and 
the Sun's Middle Motions in its Orbit in thoſe 
Spaces of equal Time, were 5 Sig, + 12˙＋37 
+410"+3 10 ＋08˙“%. | 

Then the Motion of the Apogeum in thoſe 117 
apparent Days, was 16"+00"+30""; and the 
Motion of the Apogaum in thoſe 48 apparent 
Days, was 6'"+34"'+09"”" [Sect, 1. Numbers 
9 and 10.]; ſo the Sum of the Motions of the 
Apogeum in thoſe two Intervals of Time = 
22"4-34"+39"". So from the Place of the Sun's 
Apogaum at Noon at Greenwich, in the laid 14th 
of July; viz, 

0 / Mt! "HI IN 
From 7+51-4-43+50+48 of Num. 1.] 
ſubſtracting 0+ 00+22-4+34439 


we have the - 
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Remainder 7+514-21—10+09 of S, for the Place of the 
Place of the Sun's Apogæum at Noon at Green- Sun's Apogæ- 


wich, on the Beginning of the 3oth aſtronomical ““. 


Day of January (Old Slile), in the ſaid Year 
1711. 
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So that at that Moment the Perigeum of th 
Sun's Orbit B was under 7*+51'4+21"- 16", 
og! "of V. | 

Then the mean Anomaly E Tg equal to 


81 X o H HI E 


5+ o1+50+31-+337-33 (Num. 11, 
Angle g T1. lo Angle g T I ( Supplement) equal tg 
028 09+28--26+27 ; which Ang]: 
the Sun paſſed through by the Middle Motion iq 
By my Tables, its Orbit, in 28 Days, +13 Hours, ＋39 Minutes, 
+24 Sec, + 51 Thir. 38 Fourt. of equal Time”, 

Angle I Th. _ Then Angle I I h being equal to 

ig. 0 / IL IN ul 
2--10-+144+53+-145-28 [S. 1. n. 12.] ſubſtrad, 
o-o28+09-4-28+ 26 27 = Angle g I I, 
— —  —_— wc have the Remaindes 
1-+12+05-+244-48+01 = Angle I Th: 
So the Sun's mean Anomaly at Noon at Green: 
wich, on the ſaid goth of January, in the Julian 
Year of Chriſt 1711, was = 7 Sig. + 12 oh! 
+24"4-48 „o.“. 

Then the true Anomaly AT » being equal to 


S] 0 I HI {'l/ 


5+ 00+554+295-014+52 | Num. 3.] 
9 TB. we have the Supplement » I B equal to 
0-1-29+04+30--58-+08 3 
and Angle y T m being equal to 
BT m. 2+12-+24+05+40 + oo, [Sect. 1. Num. 12. 
ſubſtracting Angle TB, we have the Angle Tm 
=I+13+194Þ34+F41 +523; 
adding hereto the Diſtance of the Point B, 
Eaſtward from the Beginning of w equal to 
o407+Þ;1421+16+09,we have the Sumy Tm 


==1+-21-L10+5;+;8 +01 ; ſo we have Point 
Sun's appa- m of the Orbit under 21+104-55+58+01 of ® 
rent Motion for the Place of the Sun's apparent Motion under 


der th e by , 
Eclivticle. the Ecliptick at Noon at Greenwich, at the Be- 
ginning 


ect. III. of the Sun. | 


oinning of the ſaid zoth Day of January, in the 
Julian Year of Chriſt — 1711. 

This is leſs than the Sun's apparent Place 
found by my Calculations from Mr. Flamſteed”s 
Obſervations at the ſaid Noon, on the ſaid goth 
of January; but the Dehciency is no more than 
14-59", as may be leen above, [Chap. IV. 
(et. 2. Num. 3.]. 

6. Then from Angle BT m= 

Sig „ / ll It 5701 
1+134-19+344+417-52 [Num.s.] 
ſubſtracting 1+ 124-05 +244 48-01 

[Th — — we have the 
Remaind.=o0+o1+144-09--534+-;1 = Angle 
h T u = the Equation of the Orbit correſpond- 
ing to the mean Anomaly 6 Signs + Angle I T h. 

Snbſtrafting this Equation of the Orbit from 
21*+10'4+ 5558-01" of , we have the 
Remainder = 19*+-56'+46"+04"+10""of , 
for the Point of the Sun's Middle Motion under 
the Ecliptick, at Noon at Greenwich, on the ſaid 
zoth Diy of Zannary. 

7. At Noon at Greenwich, at the Beginning 
of the 3oth aſtronomical Day of Fanuary (Old 
tile), in the ſaid Year of Chriſt 1711, the 
Sun was at the Point m of its Orbit, under 
21*+ 10'+55"+58"+01"" of , according to 
its apparent Motion; but under 19*+56/+ 46" 
oA o“ of , according to the Middle 
Motion Num. 5 and 6.]. 

And the Plac: of the Sun's Apogeum at that 
Noon, was 7*+51'-+21"--16"+og” of =, 
[Nam. g.]. | 

Then in the Space of 117 apparent Days for- 
wards, from the ſaid Noon, on the ſaid 3oth of 
January; in which Space of Time were contained 
no more than 116 Days, +23 Hours, 4-43 Mi- 
nutes, ＋ 30 Seconds, +40 Thirds, +4 F ne 

2 t 0 


Angle h Tu, 
the Equation 
of the Orbit. 


Sun's Middle 
Motion under 
the Ecliptick. 
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of equal Time, the Sun's Middle Motion in its 
Orbit, during that Interval of equal Time (the 
Angle h To in 1ſt Figure), being = 3 Sig, — 
2341 8 ＋ 17 4-32-26", 

And in this Space of equal Time, the Sun' 
Apogeum moved eaſtward, under the Ecliptick, 
16 +00/4-30/", [ Num. 9.0 ſo to the Place 
of the Sun's Apogeum at Noon at Greenwich, on 
the ſaid goth of January, ſo 

/ Hl HY 17 
7+51+21+16+09 of 8 
Num. 5.]adding=o+o00+1 6+00+30 


we have the Sum 7+51+37+16+39 of S for 
Place of the the Place of the Sun's Apogeum under the Fclip- 
Sun's APO2R- tick at Noon at Greenwich, at the Beginning of 
hare the 27 aſtronomical Day of May (Old Stile) in 
the Julian Year of Chriſt 1711, 
Then Angle B T m being 
Sig. 0 H I AL 
==1+13+19+34+41+;2 [ Num. 5.] 


and Angle mn being 
=3+24+F47+11+32+57 [Sect. 1. Num. 9.] 


we have the Sum of theſe | 
Angle Bn. ==5+08+06+46+14+49 = Angle BT n. 
Subſtracting this from 6 Sig, we have the Remain. 
Angle n TA. ==0+21+53-þ-13+45+11 = Anglen T A. 
Subſtra*iing this Angle n TA from tue Place ot 
the Sun's Apogeum at the Beginning of the ſaid 
altronomical 27th Day of May; viz, from 
7*-51'+37"+16'"+32"' of S, or from 
27*+51'+37"+16"'-+39"" of , we have the 
Remainder = 15+58+23+314-28 of E for the 
88 Point of the Ecliptick, under which the Sun was 
Sun's Appa- . . . 
rent Place un- AT n, according to its apparent Motion, at Noon, 
der the Eclip- at Greenwich, at the Beginning of the ſaid 27th 
tick. Day of May, in the ſaid Lear 1711. wh 
| | 18 
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This is leſs then the Sun's apparent Place 
found by my Calculations from Mr. Flamſteed's 
Obſervations at the ſaid Noon, on the ſaid 27th 
of May; but the Deficiency is no more than 
1+59", as may be ſeen above [ Chap. 4. Set. 

Num. 3.], 

8, Angle, IT h being 


Sig 1 17 HH 


eee ata [ Num. 5.] 
and Angle h T o beirg 
=3+25+Þ1 117 826 [ Sect. 1. Num. q.] 
we 28 the Sum 
=;+07423+424-404+27 = = Angle I To. Angle I To. 
Subſtracting this from Angle BT n, above, we 
have the Remainder = 43'/+03'"'-- 34" '+22”” for Eauaiion of 
the Angle o T (oT); which is the Equation Orbit o T 0. 
of the Orbit, to be added to the mean Anomaly 
6 Sig. + Angle IT o, to give the true Ano- 
maly 6 Signs ＋ Angle BT n. 

Then trom the Sun's apparent Place under the 
Ecliptick, at Noon on the ſaid 27th of May, 


10 Will HH! 
from Num. 7.] Seas +31+28=o0f 
ſubſtracting the? ____ + A +22 

Equation „T. $=00 4303734 
we have the — 

Remainder = 51-1 5+19+5 706 fo Sun's middle 
the Sun's middle Motion under the Ecliptick at Motion under 
Noon at Greenwich, on the ſaid 27th Day of the Ecliptick, 
May, in the ſaid Year 1711. 

And fromEqua- WW Wl 
tion h T u = i+144+09+534+5 1[ Num. 6.] 


ſubſtra 
— gp, = $o+43+03+3 4 ＋· 22 
Equation h Tu- o+ 31 +064 19-29 
Equat. 8122 — 
This exactly agres with that Diflerence ſet 
forth above, in Scct. 1. Num. 9. 
T So 


Corollary. 


4th Sectior. 
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So finding ſuch Agreements with my Calc. 
lations from Mr. Flamſteed's Obſervations ſet 
forth above, [in Chap. 4. Sections 2, 3, 4, and g. 
and alſo with my Determinations of the Interval; 
of equal Time contained in the Spaces betwix; 
the Times of Obſervation ; I ſhall proceed in 
my Purpoſe, by taking the Eccentricity of the 


Sun's Orbit, c J, = 31877228, as accommo- 


dated to the Semi-axis C A = 1927500009, 


COROLLARY: 


Hence, and from Number 6. in the Sur's 
Aſcent from the Perigæum to the Apogæum, the 
Sun's apparent Motion under the Ecliptick —, 
the Equation of the Orbit = the Sun's middle 
Motion under the Ecliptick. 


. 


SECT. IV. 


HE Advantage of having a Table of 
the Equations of the Sun's Ecliptick Or- 
bit, ſuited to their reſpective mean Anomalies, 
at hand, is, in ſome meaſure, apparent by the 
Uſes thoſe Equations have been applied to in the 
ſ-veral Poſitions throughout the 3d Section of 
this Chapter; and will be yet more apparent 
by the Uſes they will be applied to in the 
6th Chapter below: Therefore | have compolcd 
ſuch a Table. 
As to my Method of compoſing that Table, 
J found, that putting half the tranſverſe Axis 
A c = 1927500000 (in the Figures for Sect. 3.) 
and putting the Eccentricity of c T'= 31877220, 
and calculating according to the Form ol Sect. 
3, iſt Inquiry, 1ſt Poſition, there are ſuch 
Agreements with my Calculations from Mr. 
* * | Hain 


dect. IV. of the SUN. 129 


Fiamſteed's Obſervations ſet forth in Chap, 4 
Sections 2, 3, 4, and 5, and allo ſuch {ba 
ments with my Determinations of the Intervals 
of equal Time, contained in the Spaces of 
Time betwixt tholc Obſervations, that I con- 
clude the Eccentricity = 31877228. is well 
accommodated to the Semi- axis 1927500000 to 
ſerve for aſtronomical Purpoſes [Sect. 3. 4th 
Procceding, Num. 8. ]. 

And I tound, that the mean Anomaly, Angle 
ETI, in Firit Figure for Set. 3. being pur 
=91 *+ 11/10" +29 "+30" +, the Equation 
ol the Orbit correſponding would be 4* 5 3/+ 
49 To“ z and that this Equation ot the 
Orbit is the greatelt which can be found through— 
out the Semicircle Lal; and that the bigger 
the mean Anomaly is, provided it doth not ex- 
ceed 91?-11'+10 "+29" o“, the bigger 
we have the Equation of the Orbit correſpoud- 
ing; but that the bigger the mean Anomaly s, 
exceeds gie Eri oo, the less 
we have the Equation of the Orbit correſpond- 
ing; as may ſeverally appear by what have been 
ſaid above [Sect. 3. iſt Inquiry, 2d Lemma, 

Num. 9. and from ihe Corollary tub vined], _ 

So EE the I:.ccentricicy c I'== 31877228, n 

and taking the mean Anomaly E. T orderly Table py. * 
=1, 2 3 and fo on, throughout the upper Equations of 
Sector of the Semicircle Eal; viz. to 91“ in-the Sun's el- 
cluſive ; and working with each of thole De greeslibtienl Orbit, 
according to the Eight Operations ia Sect, 
34 Proceeding, iſt Poſition, iſt Inſtance ; we 
have the Equations of the Sun's elliptical Orbit 
correſponding to each Degree of incan Ano— 
maly reſpectively throughout that upper Sector, 

Again, putting the Eccentricity c Þ = 
31877228, and tak ing the mean Anomaly Eg 


=92", 93 , 194 and lo on, orderly, throughout 
3 the 
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the lower Sector TI, and working with each 
of theſe Degrees according to the Form of th- 
Eight Operations in Sect. 3. 3d Proceeding, 
1{t Poſition, 2d Inſtance, we have the Equation; 
ot the Sun's elliptical Orbit correſponding to 
each Degree of mean Anomaly reſpective]; 
throughout that lower Sector. 

Thus having the Equations of the Orbit ce. 
reſponding to each Degree of the Semicircle E al, 
in 1ſt Figure, we have, at the ſame, the Equz 
tions of the Orbit correſponding to each Degree 
of mean Anomaly thaoughout the Semicircke 
Ib E, in the iſt Figure, 

For the Angle A T being = Angle nTA, 
in 1ſt Figure, we have the Equation correſpond. 
ing to Angle A T 4 = Equation correſponding 
to Anglen TA. And the Angley T B being 
Angle BT m, in iſt Figure, we have the 
Equation correſponding to Angle y T B=Equ- 
tion correſponding to Angle B T m [ Sect. 2. 
Lemma 1.] ; therefore the Equation correſpond- 
ing to the mean Anomaly 180 — x? = Equi- 
tion correſponding to the mean Anomaly 
180%? tx. 

Conſequently the Equations of the Orbit cor- 
reſponding to each Degree of mean Anomaly 
throughout the Semicircle I b E are given, when 
the Equations correſponding to each Degree of 
mean Anomaly throughout the Semicircle Eal 
are found. 5 | 

Theſe Equtions, ſuited to their correſponding 
mean Anomalies, I have ſet down in a Table, 
amongſt the Tables at the End of this Volume, 
under the Title: A Table of the Equations; or, 
Proſtaphæreſes be Sun's elliptical Orbit. 


SECT. 
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SE CE, 


right Aſcenſions to their correſponding 
Points of the Ecliptick, under which the Sun 
may be according to its apparent Motion at an 
Moment of Time required, it will be neceſſary to 
have a Table at hand of the Sun's right Aſcenſion 
accommodated to each Degree of the Ecliptick. 

Therefore I have compoſed ſuch a Table, and 
have put it amongſt the Tables, at the End of 
this Second Volume; and, in ſome Examples, 
ſer forth below [in Chap. 6.] I have ſhewn the 
Uſes of that Table. 

And, for the Satisfaction of my Readers, I 
have here-under ſubjoined the Principles, and the 
Method upon which I proceeded in filling my 
Table of the Sun's right Aſcenſions. 

1, In the Figure for Szct. 5. let the Arch 
YA He, be a Semicircle of the Equi- 
noctial Circle, and let the Arch WPS, y =, 
be a Semicircle of the Ecliptick, theſe T wo Semi- 
circles interſecting each other in the Equinoctial 
Points, Y Aa, and Y P S being Quadrants of 
thoſe Circles reſpectively. 

Let the Line D S 4 repreſent a Quadrant of 
a great Circle proceeding from D, which is the 
North Pole of the Equinoctial, 

Let the Arches DA and DH be Quadrants 
of a great Circle proceeding from D likewiſe, 
and cutting the Quadrant P S, and Sy =in 
P and y reſpectively, 

So the Triangle Y A is a ſpherical Triangle 
right-angled at A, YP is the Hypothenule, 
A is to be taken for the Baſis, and AP is 
Perpendicular to ĩt. | 

So the Baſis Y A is the right Aſcenſion of the 
Point P of the Ecliptick [Se&t. 1. Num, * 

O 
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Alſo the Triangle = H y is a ſpherical Tt. 
angle right-angled at H, « y is the Hypothe. 
nuſe, = H 1s to be taken for the Baſis, and Hy 
is perpendicular to it. 

So the Quadrant Y A = + Arch H, is the 
right Aſcenſion oi the Point y of the Ecliptick, 

The Angle ATP ((, = the greatelt 
Declination of the Ecliptick —= 23*+28'=;,' 
Arch * „ (Chap. 3. Num. 13.) and Num. 13.0 
the Aﬀections ot ſpherick Triangles [ Caſwe!!] i 
the Arch &* D (Complement)=66%J-3 1'-{06, 

2, Let the Hypothenuſe Y P be given, or 
aſſumed; and let it be required to aſſign the 
right Aſcenſion of the Point P of the Ecliptick. 

Having the Arch S D = 66*+g1'-+", 
[Num. 1.] we have the Sine of it (the Coſine 
of the Angle a W) =91718,7622 ;z and we 
have the Sine of the Quadrant DS « = 100000, 
And the Triangle D S, is a ſpherical Triangle 
right · angled at 8. So the Arch & Pis perpen- 
dicular to the Baſis DS. And having the Hy- 
pothenuſe P given, or aſſumed, we have the 

Complement for the perpendicular S P. 80 
we have the Tangent of the Parpendicular 8 
which I call c. 

Then ſay, As the Sine of the Arch > D, /: 
as the Coſine of the Angle AP (91718,7022): 
to the Sine of the Quadrant 2 S D (100000): 
ſois the Tangent of the Perpendicular Sb (t): 


e | Sc. to the Tangent of the Per 


91718,7022 pendicular 4 A [by the ſecond 
Axiom of ſpherick Trigonometry ], 

Then having the Perp-ndicular « A, and ſub- 
ſtracting it out of the Quadrant Y A e, we have 
the Remainder Y A for the Baſis of the right. 
angled ſpherick Triangle AP, which is the 
right Aſcenſion of the Point P of the Eclip- 
tick, s 80 


ect. IV. elbe 8 v N. 
So putting for Example: 


Of 31* (60086, 06): 65511, 
1981 — = Tangent of 
| 33*=13'+45"+27"—-58"" 
As the Coſine | = A; fo Complement of 
of the Arch aa « A (YA) = 56* + 46'++- 
(91748,7622) :] 14. T3“ T, = right 
Aſcenſion of Complement 
of S P, viz. of 59, or of 
ors 05 7 72-):6 
: 0? 5.0272=-): 02047- 
ro the Sie el dub reste 
the qua ranta 11 ＋22/T-22/ͤ C521“ A; 
ul wh wy D ſo Complement of Aer 
aer 
So the Tangent ST right WET 
cf the Perpendi- Complement of SP ; viz, 
cular & P. | of 60%z or of 30* of 8. 


— 


— 


III 


So putting S P orderly = 89*,88, and ſo on, 
we ſhall orderly have the Arch « A, and fo the 
Complement V A for the right Aſcenſion of the 
Complement of S P; namely, for the right 
Aſcenſion of 1*, 2*, and ſo on, of the Ecliptick, 
in Order, the right Aſcenſion of the Quadrant 
P, being the Quadrant Y A ©, or 90, or 
Three Signs, 

3. The Arch a H = is a quadrantal Arch of 
the Equinoctial Circle, being the Continuation of 
the quadrantal Arch Y A « to a Semicircle, 

And the Arch & Y =, is a quadrantal Arch 
of the Ecliptick Circle, being the Continuation 
of the quadrantal Arch YP & to a Semicircle. 

And the Triangle Dy s is a ſpherical Triangle 
right-angled at S. So the Arch $, y is perpen- 
dicular to the Baſis D S, 4 
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filling th : « 
"es te the right Aſcenſions correſponding to the ſever] 


zo Deg. U 
and 11t of z.gree of 2, and the iſt Degree of =, 


and we have the right Aſcenſion of the Semi- 
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Let the Perpendicular & y = Perpendicy;; 
SP. So the Perpendicular & H = Perpengj. 
cular « A, being==100000 H [hy the Reaſon. 
ing above, in N. 2.] 91718,7622. 

So we have the Arch of the Ecliptick Y 2p 
— go Arch & P. And we have the Arch d 
the Equinoctial Y « H = o' Arch A. 
Then for filling the Places of the Table with 


Degrees of the Ecliptick, betwixt the 3oth De. 


Having the Arches £$P and « A, [by Num. 2. 
by adding the Arch © P to go', we have Sum 
== the Arch of the Ecliptick y. 

And by adding. the Arch < A to 9go?, we 
have the um = the Arch of the Equino&i.! 
Te H, which is the right Aſcenſion of the Arch 
of the Ecliptick Y © y. 


To apply this to the Examples above: 


SP bring put = 31*,, we have the Arch 
4A = 3;*+13'+45"+27"'4+-58'", as in the 
1ſt Example above. 

And adding this © P to go*, we have the 
Sum = 121* Arch TS y, fo y under 1 
of K. 

And adding this A to go', we have the Sum 
=123%*+13\4-45" +2758", for the right 
Aſcenſion of 19 of MN, 

After this manner, proceeding orderly through- 
out the Quadrant & y =, we have the Places of 
the Table filled with the right Aſcenſion, corre- 
ſpondent to each Degree of the Quadrant © y =; 


circle Y & = of the Ecliptick = the Semicircle 
T < & of the Equinoctial = 180%. 


4. Then 
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4. Then for filling the Places of the Table g 
wich the right Aſcenſions correſponding to the | 
ſeveral Degrees of the Ecliptick throughout the 4 
Semicircle = V T. | l 4 
To the right Aſcenſion correſponding to each | 13 
Degree of the Sine Y, adding orderly; 180, we We 
have orderly the Places of the Table filled wich | 
right Aſcenſions correſponding to each Degree of 9 0 
the Sign =; and to the right A ſcenſions corre- M 


ſponding to each Degree of the Sine &, adding 5 
orderly 180, we have orderly the Places of the Wt 
Table filled with the right Aſcenſions correſpond- Ty 
ing to each Degree of the Sine m; and ſo on * 
throughout the Semicircle = WP V+ =. 
For in 1ſt Figure for Chap. V- Sect. . the i 
Angle W == « being = Angle S V in ſecond 5 
Figure, we have the Declinations of the ſeveral by 
Points of the Quadrant « MHV = the De- W 


clinations of the ſeveral Points of the Quadrant . 
8 S reſpectively. -- = 
"þ 
; 


— — MS a - 
— 
* 


— 
—— 
. 


For like Reaſon, the Declination of the ſeveral 
Points of the Quadrant m NK, are the 
Declinations of the ſeveral Points of the Quadrant 
SUn8 , as is obvious. Therefore, adding 
orderly 180 to each Degree of the Semicircle pt 
T S=, we have, orderly, the right Aſcenſion 
of each Degree of the Semicircle = # Y, 
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R. Hlamſteed having determined, that the seg. 6. being 
M Sun's biggeſt apparent Diameter was to an Appendix 
us leaſt apparent Diameter, as 1965 to 1890 22 
[as above, Chap. I. Sect. 6. Num. 5. J, from 5. Oe. 
that D termination, putting T A (in 1 Figure, 
lot Chap. V. Sect. 2.) = . and ſo 


hav ing 
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with my Calculations hereupon from Mr. Han— 


Of the Morton Chap. v. 
having T B= 1890000000, and fo having half 
the tranſverſe Axis c A = 1927500000, ang 
the Eccentricity c T = 37500000, I made ſome 
Calculations by theſe Proportions. 

But when, to the mean Anomalies given, or 
aſſumed, I came to adapt the Equation of the Sun 
elliptical Orbit ariling by theſe Calculations, | 
found that the Eccentricity e T muſt be leſs, con. 
ſiderably, than 37500000 3 and by orderly put. 
ting ſeveral Quantities for the Eccentricity, and 
calculating thereupon, I found, at length, that 
31877228 would agreeably ſtand for the Eccentri. 
city in proportion to the Semi- axis 1927 500000 
[Sect. 3. 1ſt Inquiry, 3d Poſition, Num. 9.). 

Withal, conſidering the Uncertainty there muſt 
be in nicely adjuſting the Proportion of the Sun's 
biggeſt apparent Diameter to its leaſt apparent 

iameter, by ſuch Obſervations as Mr. Flan- 

ed made uſe of, I at firſt readily embraced this 
new Determination of the Eccentricity, as well 
knowing, that no Quantity could be admitted 
for it, which did not anſwer in calculating 
thereby. 

Then, finding in my Proceedings throughout 
the reſt of my third Section, ſuch Agreements 


ſteed's Obſervations ſet forth in Chap. IV. Set, 
2, 3.4. and 5. I was confirmed in my Opinion, 
that 31877228 muſt be taken for the Eccen- 
tricity c T accommodated to the Semi-axis = 
I 927 500000, 

So to C A=1927500000, adding c T = 
31877228, we have the Sum = 1959377228 
= T A = Sun's Diſtance from the Centre of 
the Earth in the Sun's Apogæum. Accordingly, 
we have 1895622772 = T B = Sun's Diſtance 
from the Centre of the Earth in the Sun's Peri- 
geum ; and 16 we have the Sun's apparent Dia- 
| | mete ! 


gect. VI. of the Su. 


meter in the Perigeum : to the apparent Dia- 
meter in the Apogæum :: As 1959377228: : to 
1895622772. 

4. So throughout Chap, III. correcting by 
theſe Proportions, we have, in Num. 4. k 8 
1959377228, and k w == 1895622772, 

6. Alſo, in Num. 6. kg and kw are the 
fame reſpectively, 

8. Then, in Num. 8. putting k c — kw, we 
have ck (the Semidiameter of the Earth) —— 
63053,28 + [by the like Proof as is uſed for 
Num. 8.]; viz. As the Sine of 55*%+5 4'+06' 
+20" (82807,798) : ke (1895622772) :: fo 
Sine of 5"+40"—-57"" (2,7544): 63053, 284+ 
el. 

9. Then, in Num. 9. putting k w —= 
189562272, and taking ck = 63063, 28, we 
have the Sum of the two Sides k wand c Kk — 
1895685825,28 +, and we have the Difference 
of thoſe Sides = 18955597 18,72—. 

And the Angle ck w being Sie - 1" 
+56"4-32'" [Num. 6.], we have the Sum of 
the oppoſite Angles = 79*7-23'/408"--03/-- 
28%); ſo the halt Sum of opp»lite Angles == 


39*41/4++34'+01"'+44”, and we have the 
Tangent of this half Sum == 83000,3342 3 ſo 


we have the Angle c wk == 6/44" +09" [by Ange cwk, * 


the like Proof uſed for Num. 9.]. 

So to the apparent Height fk w 
10% 36/+51"4-56"-{-32" [Num. 3-1 add- 
ing the Angle c w k, which is the diurnal Pa- 
rallax correſponding to the Angle fk w (in iſt 
Figure for. Chap. III.], we have the Sum — 
10%-+36'+5 84-40"441 % for the true Height 
of the Sun at W; yiz. for the Angle Fc w 
Num. 6. J. 


Then Angle Fc E being = 34*+05'+53” Angle Fe 


+30 (Num. 1.], ſubſtracting Angle Fe 
U 2 out 


c k. 
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148 Of the Mor ION Chap. V. 
out of it, we have the Remainder = 
Angle we mene = Angle wcE, 
10. Again, in Num, 10. the Angle cky 
being = 100"+36+51"-+56"432", [Nun 
6.], and the Angle wk g being = 46*+ 57/4 
—5 11＋45 / TO“ Num. 5.}, and fo Angle 
ck g (the Sum of thele two Angles) being 
— 147*+34'+43"+41"+34"", we have the 
half Sum of the oppoſite Angles = 16%+1y 
_ +38"-09"4-13"", and the Tangent of thi 
half Sum of Angles = 29072,7758, 

And having the Sum, and the Difference of 
the Sides ck, and k g, = 1959440281,28, and 
1959314174,72 reſpectively, (rom Corrections 

| Angle cg k. for Num. 4. and 8.] we have the Angle c gk 
| ; =3"4-30"-+01"" [by the like Proof as is uſed 
for Num. 10. J. 

So to the apparent Height f k g = 572+3, 
A3 g“ [ Num. 2.] adding the Angle 
c gk, which is the diurnal Parallax correſpond- 
ing to the Angle { k g, we have the Sum = 
565*+34/+47"+11"+35 : for the true 
Height of the Sun at g, viz. for the Angle 

Angle Feg. F c g | Num. 19. from Num 6. ]. 

Then ſubſtracting Angle F cE (34%*+05/+- 
53 4-30”) out cf this Angle Fog, we have 

| the Remainder == 23%+28'4+53"4+41""4+35"", 
Argle Peg. which is the Angle Ecg. 

Here Angle Ecg is leſs than Angle we E, 
by 1" +o07"%+44/". 

So the Semi-diameter c k muſt be taken > 
62063, 28 ＋ {by the Corollary from the Lemma“ 
in Num. 7.]. 

11. Let ck = 69900 ; then k w being = 
1995622772, and ck = 69900, we have the 
Sum of theſe Sides = 1895692672, and we have 
the Difference of thoſe Sides = 1895552077 

a | | An 
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And the Angle c k w being =100*%*-36'+ 514. 
56% P32 | Num. 6.], we have half Sum of the 
oppotite Angles =39*Þ41/+34'+or"+44, 
and we have the Tangent of this half Sum = 
$3000,3342 [as in Num. 9. ]. Ho 

So we have the Angle cwk (which is the Anglecwk, 


diurnal Parallax) = 7'/-+28''+06” [by the 
like Proof uſed for Num. 11.]. 


So to the apparent Height f k w add 
10*+36'+5; 1"+56"'+$2"'", Num. 3.J. 
ing the parallactick Angle c w k, we have the 
Sum = 10%*%+36/+59"424-1-38" for the 
true Height of the Sun at w, for the Angle 
Few, [in Num. 6.]. | 

Then the Angle Fc E being = 34*+05/+ 
53/4+30/400"” Number 1. J, by fſub- 
ſtracting Angle Few out of it, we have the 
Remainder = 23*%*+28/—4-54' 405/74 22“ 
Angle we E. oe ne Angle w c E. 

12, Then the Angle ckg being equal to 
147%+34'+43"441"+34"", Num. 10.) we 
have the halt of the oppoſite Angles equal to 
16*+-12/4+38'+o9" +137", and the Tangent 
of it = 29072,7788 ; and, having the Sum of 
the Sides k g and c k = 1959447128, and the 
Difference of thoſe Sides = 1959307328, we 
have the Angle cgk = 3”4-53" +11” [by the 
like Proof uſed in Num, 12.]. 

So to the apparent Height fk g == 


C / IH! IH! HIM 


575734+43+414+34 [| Numbers 2, 3.] 
adding the parallactick Angle cg k equal 


3+53--11 
Ve have the Sum ==— 


57+34+47+34+45 for the true Height of 
the Sun at g; viz, for the Angle Fe g ſas in Arle Fe g- 
Num. 6. J. Then, out of Angle Fe g ſubſtracting 


Angle 


Angle F c w. 


— 
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Angle Fc E = 34*b05'+53"-+30""+ oo"! 
Number 1. J. we have a 6 = 
23*+28'+54"+04" +45" = Angle Ec g. 

Here Angle Ecg is leſs than Angle we E 
by 37 ; ſo the Semi- diameter e k ought to be 
taken > 69900 [by the Corollary from the 
Lemma in Num. Le 

But the ſmall Difference, 37", being incon- 
ſiderable, I ſhall take the Semi-diameter of the 
Earth, ck, to be well determined here by 
69900 in proportion to the Semi-axis of the 
Sun's Orbit = 1927 50Q000, 

So by this Determination of ck, the Semi. 
diameter of the Earth, by the Reaſoning in Num. 
13. we have, 


The Semi -diameter of the Earth 


| In its Perigeum : : as, 
| | To the Diſtance 69900 : 1895622772, 
| betwixt the Centres | In its middleDiſtance: : as, 
of the Earth and the 69900: 1927500000, 

Sun In its Apogeum :: a 

69900 : 1959377228, 


And by determining e k to be = 69900, and 


k w SD 1895622772, and kg= 1959377 228, 
we have 


The greateſt Declina- 
tion of the Ecliptick (the 
| Angle wc E, or the Angle a 

IM Ecg) = 23%+28+54" ([The ſame as in 
| [in Num. 11, and 12.]. Chap. III. Num. 
And ſo we have the Di- 13. 
ſtance of the Tropicks = 


46*+57 7-48" 


— 


| 


14. Thea 


eck. VI. of the Sum. 


% tl uy Ul 
14. Then we} In the Perigeum=736-2 5 
have the Sun's | las in the firſt Proof. ]. 
horizontal diur- In the mid. Diſt. 7 +2858 
nal Parallax [as in the ſecond Proof. J. 
(which is the | In the Apogeum = 7+21+44 
greateſtof all), [as in the third Proof. ]. 


PROOFS 
For Num. 14. 
By 5th Caſe of right-angled Triangles, Cafivell. 


Firt PRooF. 
As kf (1895622772): toc k (69900) :: So Radius 


6990000000 
(100000) : * 36874 + = Tangent of 


Angle of ef k=Tangent 74-3625. 
Second PROOF. 
As kf (1927500000) : ro ck (69900) ; : So Radius 


6900000000 
(100000) : 7 — 36265 — = Tangent 


of Angle c f k= Tangent of 5”"+28/" +58. 
Third PRooF. 


As k f 1959377228) : to ck (69900) : : So Radius 


6990000000 
100000) ; A = 3,5675 — Tangent 
(200000) * 1355377 507 * 


ef Angle c f k = Tangent of“ TI“ A4“. 


And putting the Angle f K orderly, = 17, 
2", ze, and ſo on, we have the Angle c k Wor- 
gerly = 91*, 92, 935% and ſoon. And, hav- 
ng the common Side c k = 69900, and put- 
ng k w in one Table = 1895622772, and in 
ſecond Table putting k w = 1927500000, and 
n a third Tableputting kw = 1959377228, and 
aculating according to the fourth Cale of oblique 
gled Triangles, Caſwell, and by the * 
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| Of the Motion Chap. v 
uſed in the Proof for Num. 11. we ſhall have 
the parallactick Angles torreſponding to eac 
of thoſe Diſtances of the Sun's Centre from ths 
Earth at all Altitudes above the ſenſible Ho 
rizon; which Angles being orderly placed 
their reſpective Tables, we ſhall be able expe 
ditiouſly to perform the Operations which 1 
quire the Determination of the Sun's diurna 
Parallax. | 

15. And, dividing 1895622792 by 69900 
we have the Quotient = 27119 ＋, which | 
the Number of Semi-diameters of the Earth, b 
which the Centre of the Sun is diſtant from th 
Centre of the Earth in its Perigæum. 

And, dividing 1927500000 by 69900, 8 
have the Quotient = 27575+, which is th 


Number of Semi-diameters of the Earth, b 
which the Centre of the Sun is diſtant from 
Centre of the Earth at its middle Diſtance. 8 
And, dividing 1959377228 by 69900, ſo 
have the Quotient = 28031, which is Milf 5, 
Number of Semi-diameters of the Earth, 
which the Centre of the Sun is diſtant from i f. 


Centre of the Earth in its Apogeum. du 
Or, expreſſing the Semi- diamæter of the Ear mn 
ck, by 22095202 Engliſh Feet, as It is dete th, 
mined to be [ Chap. II. Sect. 3. Num. 3.] an 
Then, by tne Rule of Three, we have s 
Sun's Diſtance from the Centre of the Earth reſ 
1895022772 x 22095202 = 4599201302/Mhyr 
*- 0... Eat 
Engliſh Feet; or dividing by 3280, the Num one 
of Feet in an Engliſh Mile, = 11348 50h 
Engliſh Miles in the Perigeum, of 
Again, by the Rule of Three, we have 
Sun's Diſtance from the Centre of the Earth 145 
1927 5 for! 


dect. IV. of the 8 u N. 
1927500009 x 22095202 = 60927756588 — 
69,00 


' Engliſh Feet; or, dividing by 5280, the Num- 
ber of Feet in an Engli/þ Mile 113393478 
Englifþ Miles at the Sun's middle Diſtance from 
the Centre of the Earth. 

Again, by the Rule of Three, we have the 
Sun's Diſtance from the Centre of the Earth = 
1959377229 x 22095202 261935387 1915 EN. 

569900 

% Feet; or, dividing this by 5280, the 

Number of F. et in an Eꝝgliſb Mile, i 17301870— 

ali Miles = Sun's Diltance from the Centre 

the Earth in the Apogæum. 

V 16. In Num. 16. for Seven Seconds +-Thirty- 

MY nine Thirds —+ Thirteen Fourths, read Seven 

oo Scconds + Thirty-ſix Thirds - Twenty-five 

Fourths. And for Twenty-ſcven Thouſand 

Semidiameters of the Earth, read Twenty- 

ſeven thouſand One hundred and Nineteen 

demidiameters of the Earth, 

17. In Num. 17. for Twenty-ſeven thou- 
land Semidiameters of the Earth, when the 
dun is in its Perigæum; and for TI wenty-eight 
thouſand and Seventy-one Semidiameters of 
the Earth, when the Sun is in its Ahegæum; 
and for more than Fifty-five thouſand and 
S venty-one Semidiameters of the Earth; read 
reſpeCtively, Twenty - ſeven thouſand One 
hundred and Nineteen S-midiameters of the 
Earth; and T wenty-eight Thouſand and Thirty- 
one Semidiameters of the Earth and Fifty-five 
thouſand One hundred and Fifty Semidiameters 
of the Earth. 

18. In Num. 18. for 14583333333, read 

ch 456230000; andfor 70000, read 69900 3 and 

ooffor 4583263333, read 14362430100 and for 
X 18438263333, 


—ů—— —— EA 
U 4 
1 
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18438263333, read 18417430100; and for 
107282633 3, read 10707430100; and for 
53316,53 +, read 53273,188 ; and for 
28%+03' +53"+5 57＋57%/,, read 28,2 

44% 20% P48. And for 70% +3355" 
55"+57", read 70*4+32+44"20" +48”. 
And for 14*+26'4-06"+24""-4-3", for Angle 


zB6, read 14%þ27+15/ +39/ A+ 12" 


CHAP. 


nA r. VI. 


Of the Diſtances of the Apogæum of the 
Sun's Orbit, and the Sun's Diſtances from 
the Vernal Equinox ; both according to the 
Middle and the Apparent Motions, and 
the Sun's Right Aſcenſtons at the Radices 
of ſeveral Julian Tears of Chrilt. 

Of the Method of calculating an Ephemeris 
of the Sun's daily Geocentrick Mytions, and 
a Method for determining the Moments 
of Apparent Time of the Sun's Ingreſs 
into any of the Signs of the Ecliptick. 


. 


Diſtance of the Apogæum of the Sun's 
Orbit, and the Sun's Diſtances from 
| the Vernal Equinox (from the B-gin- 
ning of the Sign Y of the Ecliptick), both ac- 
cording to the middle Motion and the apparent 
Motion, and the Sun's righr Aſcenſion at Noon 
X 2 at 
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lian Year of 
Chriſt See 


the Note at 


End of Cth 
Operation. 


For 1ſt Ore- 
tation , 
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at Greenwich, at the Beginning of the 3 iſt aſtro. 
nomical Day of December (O. S.) at the End 
of the Julian Year of Chriſt 1720, which Mo- 


Radix of Fj. ment I call the Radix of the Julian Year of 


Chriſt 1721. 

T he Account begins from Noon at Greenwich 
at the Beginning of the 14th aſtronomical Day 
of July (O S.) in the Julian Year of Chritt 
17113 and it proceeds furwards, being divided 
into ſeveral Operations in Oider 3 as in the 
Scheme annexed, 

1ſt, Betwixt Noon on the ſaid 14th of Fay in 
the ſaid Year 1711, and Noon on the 14th Day 
of 7% (O. S) in the Julian Year of Chrilt 1720, 
there were Nine Julian Years and One Day 
over and above, there being Three intercalary 
Days in thoſe Nine Years, becauſe the Years 
1712, 1716, and 1720, were Biſſexlile Years, 

And there were 170 Days betwixt the faid 
Noons on July 14th, and December the 31ſt in 
the ſaid Year 1720. So, in my 1ſt Operation, 
I ſer down the Sun's middle Motion in its Orbit, 
and the Motion of the Sun's Apogeum, from my 
Tables, correſponding to thoſe Years and Days 
of equal Time, and the Sums of thele Motions; 
as in the Scheme, 


> 


where ZE is the Sun's middle Motion under the 
Ecliptick in One Day of equal Time 3 and m 


I call the Sum of theſe Motions = m +* 


is the knowa Number of the Days, and 5 


de notes the aliquot Parts of One Day, if there 


be ſuch Parts. [See Chap. V. Num. 14.]. 


2. Ina my ſecond Operation I ſet down the 
Place of the Sun's Apogeum at the ſaid Noon, 
on the ſaid 14th of 7, in the ſaid Year g 

Chr, 


dect. I. of the SUN. 


+43/-50”"+$+48"" Eaſtward from Y [Chap. V. 
Set, 3. 4th Proceeding, Num. 1.]; and thereto 
adding the Motion of the Aprgzum in the Inter- 
val ot equal Time, deſcribed in the iſt Ope- 
ration, I find the Place of the Apogaum of the 
Sun's Orbit, at the End of that Interval of equal 
Time; as in the Scheme. 

Next, I ſet down the Place of the Sun's 
middle Motion under the Ecliptick, at the ra- 
dical Moment, which I found 4 Sig. +02*® 
34+197+09"+57" Eaſtward from T [ ]bid. 


um. 2. ]. 
And aiding hereto f m + =, I find the 
7 


Pace of the Sun's middle Motion under the 
Ecliptick at the End of that Interval of cqual 
Time; as is expreſſed in the Scheme. 

Next, ſubſtracting the Diſtance of the Apoge- 
wm Eattward, from V, at the End of the In- 
terval of equal Time forward, we have the Re- 
mainder = mean Anomaly at the End of that 
later val of equal Time forward. 


Chriſt 17413 which I call my Radical Mo- Radical Mo- 


men * ment, for 


That Place I found to be 6 Sig. +07%4-; 1/ 24 Operation. 


3. In my 3d Operation, I firſt find the Equa- For zd Ope- 


to the mean Anomaly, as follows: 

In my Table of the Equations of the Sun's 
elliptical Orbit, I find the Equation correſpond- 
ing to 6 Sig. + 13*+Þ26'+18"+35"+21" = 
5682921”, And I find the Equation corre- 
ſponding to 6 Sig, +12%=24'+19"+08"4+ 20" 
=525299&'”, So ſubſtracting, we have the 
Difference betwixt theſe two Equations = 
43001 5" — D. 

And the prime Scruples, c. annexed in the 
meanAnomaly, = 56' + 44 +23"'+ 56“ = 
12255830", Then lay, As 


tion of the Sun's elliptical Orbit correſponding lation. 
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As 1* (12960000 ): Difference (430015%):; 
ſo the Scruples annexed (12256836): 406651" 


— 1'+5 24-57-31, 
Mean Ano- This being added to the Equation correſpond. 
maly. ing to 6 Sig. + 12, we have the Sum = 


26/4 12"-4-05" "+57", for the Equation of the 
Orbit correſponding to the mean Anomaly = 
t Sig. == 12? + 56'4+-44"+23"4-56'", 

So becauſe this mean Anomaly is > 6 Signs; 
therefore adding this Equation of the Orbit to 
the Sun's middle Motion under the Ecliptick, at 
the End of the Interval of equal Time forward, 
we have the Sum for the Place of the Sun's ap- 
parent Motion under the Ecliptick at the End 
of the Interval of equal Time forward [Chap. 
IV. Sect. 1. Num. 7.]. 

For 4th Ope- 4. In my 4th Operation, I firſt find the Sun's 
ration, right Aſcenſion at the End of the Interval of 
equal Time forward, as follows: 
la my Table of the Sun's right Aſcenſions 
I find. the right Aſcenſion of .2* of V = 


— — 


0 Sig. 9 / i/ ll HTTP 


293 (923) +46+25+32+14 


the right Aſcenſion of 21* of 2 


| 292 ( +22") +42+37+32+21 


then ſubſtracting, we have the Difference = 
| 1-+034+47+594-53 
| ==13780793. And the prime Scruples, &c. 
| annexed io 21 of , ſetting forth the Place ot 
| the Sun's apparent Motion at the End of 
1 the Interval of equal Time forward, are 
22'4+33'-+31"+36" = 4872696, Then ſay, 
As 1® (12960000'”) : Difference (1 3780793” ):: 
lo the Scruples annexed (487 2696”): 5181297" 
=2,'+59"+14"+57+'" This being added 
to the right Aſcenſion of 21% of W, we have the 
Sum = 9 Sig. + 2 e 
whic 


| 


eft.l, of tbe Sun. 


which was the Sun's right Aſcenſion at the 
End of the Intetval of equal Time forward ; 
which I ſet down firſt in the Scheme in my 
4th Operation. 

Next I ſet down the Sun's right Aſcenſion at 
the radical Moment from which my Account 
began, which I found to be = 4 Sig. + 049 + 
02! + 59" + 56% +22" [Chap. V. Sect. 1. 
Num. 5]. 

Then for determining the aſcenſional Differ- 
ence, let the Arch BA E of the Equinoctial, be 
the right Aſcenſion of the Point Q of the Eclip- 
tick, where the Sun was at the radical Moment, 
the Arch Be E being = 4 Sig. -+ 04%+02/4- 
$7"4-56"-+22/"' [in 2d Figure]. 

At the End of the Interval of equal Time 
forward, the Sun having been then at the Point 
N of the Ecliptick, and the Sun's right Aſcenſion 
being then the Point m, or the Semicircle 
BaEK Arch Ka m of the equinoctial Cir- 
cle, then the intercepted Arch, which was the 
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aſcenſional Difference, was the Arch E m of the apo,gonat 
Equinoctial, ſo from the Sun's right Aſcenſion, Difference. 


DEKA KA m 
Sig l f Il -" "mi 
9 +23z= 06 4-36 +47 + 18, 

lubſtrating Ja BeE= 
4+04+02+ 57 | 56 + 22, 


— Cy 


we have the Remainder the intercepted Arch E m 


=5 + 19+03+38 50+ 56 
= the aſcenſional Difference [as in Chap. V. 
Sect. 1. Num. 13. 1ſt Inſtance, 1ſt Caſe], 


Then comparing x m + ; ſin iſt Operation] 
herewith, I find this aſcenſional Difference ex- 
eeds 4 m <= by 09-1-41'4+36"+3 g+1 4, 

and 
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Time. 


ration. 


Equation of 


— — ¶ ! 7— —_—_ 
— — — 


Of ile Morton Chap. VI. 


and by my Table of the equal Time taken up, &. 
I determine the equal Time taken up whillt the 
Arch of the Equinoctial =41'+36"+35"+ 14 
was rolling weſtward, under Semimeridian of G, 
by the diurnal Motion, which, I find, did take 
up 2 Minutes ＋ 45 Seconds -+ 59 Thirdy 
O5 Fourths. | 
This is the Equation of Time, which in this 
Caſe, becauſe the aſcenſional Difference & mA 


i 2 
of a Day, I add to the Yeai's and Day's Motion 
of equal Time, ſet forth in the iſt Operation, 
give a Sum of equal Jime = the apparent Time 
bet wixt the Noon at Greenwich, on the ſaid 14th 
Day of July, in the Lear 1711, and the Noon 
at Greenwich, at the Beginning of the 31 aſtro- 
nomical Day of December (O. S.) at the End 
of the Julian Year of Chriſt 1720, forward. 
[Sec below, Num. 7.]. 

Note here, I call this Noon, on the faid 31 
Day of December, at the End of the Julian Year 


of Chriſt 1720, the Radix of the Julian Year of 


Chriſt, 1721. 

For the like Reaſon, I call the Noon at the 
Beginning of the 3ſt aſtronomical Day of D.. 
cember (O. S.) at tht End of the Julian Year 0 


Chriſt 1740, the Radix of the Julian Year oſ 
Chriſt 1741. 


For th Ope- And ſoon in all like Inſtances, both forward 


and backward. 

5. In my 5th Operation, I firſt ſet down tt 
Sun's middle Motion in its Orbit, and the Mo- 
tion of the Apogæum, and the Sum of thele 
Motions during the Equation of Time. 

Next, to the Place of the Apogæum at the End 
of the Interval of equal Time forward, I add 
the Motion of the Apogeum during the Equr 
tion of Time; and I ſet down the Sum of thelt 


two for the Place of the Sun's Apagæum, at tie 


En 


deck. I. of the SUN. 


End of the Interval of apparent Time for- 
wards, [See Num. 7. below]. 

Next, to the Place of the Sun's middle Mo- 
tion, under the Ecliptick, at the End of the 
Interval of equal Time forward, I add the 
Sum of both Motions during the Equation of 
Time ; the Sum of theſe gives the Place of the 
Sun's middle Motion under the Ecliptick, at the 
End of the Interval of apparent Time forwards. 
[See Num. 7. below]. 


Place of the Sun's middle Motion under the 
Ecliptick, at the End of the Interval of appa- 
rent Time forward, I ſubſtract the Diſtance of 
the Apogeum Eaſtward from , at the End of 
that Interval of apparent Time forward; and 1 
ſet down the Remainder for the m-an Anomaly 
at the End ol that Interval of apparent Time 
forward, 

Next, I ſet down the Equation of the Sun's 
Orbit correſponding to the mean Anomaly, as 
lollows : | 
Mean Anomaly 

at the End of | Sig. , „ 1 

the Interval of þ = 612-56 +51-+12+55 
apparent Time 

forwards 
Prime Scruples, 
Sc. annexed 
=12280375"". 
Then, by the Reaſoning for the 3d Opera- 
tion ſay, 

As 1 (12960000 ): Difference (43001 5”) 
: : ſo the Scruples annexed (+12280375"") : 
407465" — = 1/+53"-t11" 4-05", 

This being added to the Equation for 
6 Signs E 12*, we have the Sum = 26'412/ 
+19” + 31”, for the Equation of the Orbit 

YE Y corre- 


56+51+12+55 
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6. In my 6th Operation; firſt, from the For 5th Ope- 
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iſt Caſe. 


correſponding to 


6 Sig. + 12* + 50' + 51" + 12"+ 55", 


therefore, adding the Equation of the Orbit to 
the Place of the Sun's middle Motion under the 
Ecliptick at the End of the Interval of apparent 


of the Sun's apparent Motion under the Eclip- 
tick at the End of the Interval of apparent 
Time forward. 


Of the Mor io 


the 


Chap. VI, 


mean Anomaly — 


— 


And becauſe this mean Anomaly > 6 Signs, 
Time forward, we have the Sum for the Place 


Laſtly, I fer down the Sun's right Aſcenſion 
at the End of this Interval of apparent Time 
forward, as follows : 

The Difference betwixt the right Aſcenſions 

of 229 of W, and of 21* of W = 13780793" 
[as in the Account for 4th Operation}. 
And the prime Scruples, Sc. annexed in the 
Sun's apparent Place at the End of the Inter- 
val of apparent Time forward, are 22'4-40' 
+34"+10"= 4898050". Then, according 
to the Calculation for 4th Opcration, ſay, 

As 1* ({ 12960000” ) : ro the Difference 
(13780793) : : ſo rhe Scruples annexcd 
(4898050/”): 5208257 ""=24/=06"=44"=17". 

Adding this to the right Aſcenſion of 21* of 
, we have the Sum = 9 Sig. 23 
44"+16"4-38", for the right Aſcenſion of the 
Sun at Noon at Greenwich, at the Beginning of 
the 31ſt aſtronomical Day of December (O. 5.) 
at the End of the Julian Year of Chriſt 1720, 
or at the Radix of the Julian Year of Chriſt 
1721. 

7. Note here, when the Account proceeds 
forward, if the aſcenſional Difference be - 


E m * (as in this iſt Example, 4th Operation), 


which is my 1ſt Caſe, then the Equation of tbe 


Time is to be added to the equal Time * 
rain 


dect. I. of the SUN. 


rained in the Interval of Time denominated 


by m Tor the Ecliptick; becauſe, in this 
Caſe, the Quantity of equal Time denominated 


by = m + Lof the Eliptick, did come ſhort of 


the Quantity of apparent Time contained in the 
Interval, which I here denominate by Im ＋ 


of the Equinoctial, by the Space of equal Time 
taken up, whilſt the Arch Cm T= — Arch 


m of the Equinoctial was rolling Weſt— 
ward under the Semimeridian of G [compare 
herewith the Account in the 4th Operation, and 
in Chap. V. Sect. 1. Num. 5, 7, and 14.]. And, 
in conſequence of the Addition of this Equation 
of Time to the equal Time, the Motion of the 
Apogzum during the Equation of Time muſt 
be added forward to the Place of the Apagæum 
at the End of the Interval of equal Time for- 
ward; becauſe in this Caſe the Apegæum did 
proceed farther forward than is its Motion 


through the Arch £m +=, by its Motion during 


the Equation of Time; and accordingly ſo 
I have ſet it down in the Scheme in the 5th 
Operation. 
Alſo, in conſequence of the Addition of this 
Equation of Time to the equal Time, he Sum of 
both Motions during the Equation of T ime muſt 
be added forward to the Place of the Sun's middle 
Motion under the Ecliptick, at the End of the 
Interval of equal Time forward, for the like 
Reaſon as is given for the Addition of the Mo- 
tion of the Apogeum forward during the Equa- 
tion of Time, 
2 But 
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2d Caſe. 


Of the Motion Chap. VI. 


But when the Account proceeds forward, if 
on the other hand the aſcenſional Difference be 


<E m „ Which is my ſecond Caſe, then 


the Equation of the Time muſt be ſubſtracted 
from the equal I ime, becauſe, in this Caſe, the 


Quantity of equa] Time contained in the Inter- 


val denominated by f m + of the Ecliptick, 


did exceed the apparent Time contained in the 


Interval denominated by 7 m + 8 of the qi. 


noQial, by the Space of equa] Time taken up, 
whilſt E m + = — CM — = was rolling Well. 
ward under the Semimer'dian of G, by the di— 
urnal Motion [Sec Chap. V. Sect. 1. Numbers 
4, 6, and 14.1. And, in conſequence of the 
Subſtraction of this Equation of Time from the 
equal Time, the Motion of the A'ogaum during 
the Equation of Time muſt be ſubſtracted 
backward from the Place of the Apogaum at 
the End of the Interval of equal Time for- 
ward; becauſe, in this Caſe, the Apegæum did 
not proceed ſo much forward (ſo much, accord. 
ing to the Order of Signs) as is Its Motion 


through the Arch E m of the Ecliptick, by 


its Motion during the Equation of Time, 
Alſo, in confequence of the Subſtraction 0f 
this Equation of Time from the equal Time, 
the Sum of both Motions, during the Equa- 
tions of Time, muſt be ſubitrafted from thc 
Place of the Sun's middle Motion under the 
Fcliptick at the End of the Interval of equal 
Time forward, for the like Reaſon as is given 
for the Subſtraction of the Motion of the A. 
gæum backward during the - Equation @ 
Time, 1 
SCHEME 


dect. I. of the Sux. 165 


SCHEME for calculating the Places of the 
Sun's Apogzum, of the Sun's middle 
Motion, and of the Sun's apparent Mo- 4: Wag VI. 
tion under the Ecliptick, and the Sun's 1& Example. 
right Aſcenſion at Noon at Greenwich, 
ar the Beginning of the 3 1% Aſtronomi- See the Proofs 
cal Day of December (O. S.) at the End, Chap. VI. 
of the Julian Tear of Chriſt 1720, of Sea. i. 
apparent Time. iſt Example. 
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rTP HE Account begins at Noon at Greenwich 
Ih of apparent Time, at the Beginning of the 
14th altronomical Day of Faly (O. S.) in the Fu- 
lian Lear of Chriſt 1711, which I call my 
Radical Moment, ſo the Account proceeds for- Radical Mo- 
ward. And the Interval of Time betwixt the ment. 
Moment at the Beginning, and the Moment at 
the End of that Interval, contains Nine Julian 
. Years -+ 171 Days of apparent Time. 


Sun's middle Motion in its Orbit 


In Nine Julian Years of equal Time 1Operation, 
Motion of Apogaum, 
5 15 9 "ol it! ll lil | 


. Hl 
11 þ29+41+48+1 1+29 0+07 17297467758 
n 171 Days of equal Time = 


5+18+32+20+53+18 o+00+234+23-+57 


— — 


Sum of middle Motion in Orbit = 
5+184+14+09+04+47 0+07+53+10+55 
Sum of Motion of Apogæum 


04+00+07+53+10+55 


Sum of both Motions = 
5+18+22024+15+42 = Sun's middle Mo- 

tion under the Ecliptick, above the intire naw” 
utions 
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166 Of the Motion Chap. V1, 


lutions in this Interval of equal Time — 


z m += 
3d Operation, Place of Apogeum at the Radical Moment 
Sig. * 2 ul 


/ HI 
==3+07+515-43+50-+48 Eaſtward from 5. 
Add Motion of Apogeum in Interval of equal 
Time forward; the Sum gives 
=307-+59+37+01--43 Eaſtward from + 
Place of Afegæum at the End of Interval of 

equal Time forward. 

Place of the Sun's Middle Motion at the Radical 
Moment 


4 T0349 09 57. 
Add Em / hereto, the Sum gives 


=q9--20+56+21+25+39 Eaſt ward from , 
Place of Sun's middle Motion at the End of 


Interval of equal Time forward, 

Subſtract theDiſtance of the ApogaumFaſtward 
from , at End of Interval of equal Time 
forward, the Remainder gives 
=6—-12+564+-44523+56. 

Mean Anomaly at the End of the Interval of 
equal Time forward, 
Equation of Sun's Orbit. 

DO TOO ZG os r 37. Adding this to 
the Place of the Sun's middle Motion at thc 
End of Interval of equa] Time forward, Sum 
. 

9 ITZ t 36 Eaſt. from V, or under 
214+22--33+31-+36 of V. 
Gives the Place of the Sun's apparent Motion 
ſat the End of Interval of equal Time forward). 
4h Opera- Sun's right Aſcenſion at the End of the Interval 


* of equal Time forward. 
81 . 0 / tl "HI HM 


=9423+06+36+47-+18 


30 Operation. 


Sun's 


dect I. of the SUN. 167 
Sun's right Aſcenſion at the Radical Moment, 


Ng. o I 1 If. Jul 16 4 
—=4+04+02457+56+22. Subſtract the Sun's {3 
right Aſcenſion at Radical Moment from the We 
Sun's right Aſcenſion at End of Interval of Wes, 
equal Time forward. Kd 
Remainder == aſcenſional Difference, at the End 135 y 
of equal Time forward i 1 15 
* wt 4 
=5-+19-+03+38+50-+56 ih 
This aſcenſional Difference > Sm F by CE 
(1+36"+35" +14". Ag 


Z 

And the equal Time taken up, whilſt this 
Arch of the Equinoctial was rolling by the di- 
urnal Motion under the Semimeridian of G, 
was = 2 Minutes + 45 Seconds ＋ 459 Thirds 
+ 05 Fourths [by my Table of equal Time 
taken up, Sc.] 

This is the Equation of Time, which, be- 


cauſe the aſcenſional Difference m = muſt 


be added to the Nine Julian Years +171 Days 
of equal Time forward, to give a Sum = the 
Nine Julian Years + 171 Days of apparent 
Time forward, betwixt the ſaid Noon at Greer- 
wich on the ſaid 14th of July in the ſaid Year 
1711, and the ſaid Noon at Grechwich, forward, 
on the ſaid 31ſt of December ar the End of the 
Julian Year of Chriſt 1720 of apparent Time, 
which Moment, with me, is the Radix of the 
Julian Year of Chriſt 1721. 


- 
1 
3% 

: 
* 


Sun's middle Motion in Orbit, IT“ “ ch Opera- 
during Equation of Time SOG ＋48-＋-39 .- tion. 
Motion of Apogæum, during ( . 
f Equation of Time = . 0 
um of both Motions during ( 
Equation of Time 568 2 
| 9 


2 in. 
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6th Opera- 
tion. 


Sig. 7 NT, Un 


Of the Morton Chap, vi. 


To Place of Apogeum at End of Interval of 
equal Time forward, add Motion of Apogæun 
during Equation of Time 3 Sum gives Place of 
Apogeum at the End of Interval of apparent 
Time forward, 

Sig. Hit ul 
—3+074-59+374014-44 Eaſtward from y. 

To Place of Sun's middle Motion under the 
Ecliptick at the End of Interval of equal Time 
forward, add Sum of both Motions during 
Equation of Time; Sum gives Place of Sun's 
middle Motion under Ecliptick, at the End of 
Interval of apparent Time forward, 


Sig. Wa 


—9g+20+564-284144-39 Eaſtward from . 


From Place of Sun's middle Motion undet 
Ecliptick at End of Interval of apparent Time 
forward, ſubſtract Diſtance of Apegæum Eaſt- 
ward from Y at End of Interval of appa- 
rent Time forward, we have Remainder = 
Mean Anomaly at End of Interval of appa- 
rent Time forward, 


Sig. TT, NT 


=6+11+56+-51+13 +25 | 
quation of Sun's Orbit correſponding 

1 1 

Adding this to Place of Sun's middle Motion 
under Ecliptick at the End of Interval of ap- 
parent Time forward, we have the Sum for Place 
of Sun's apparent Motion at the End of Interval 
of apparent Time forward, 


= 21 +224 404-34-10Eaſtward from 7 
or under 21*+22'440'-+34/"+1 0 of v. 


And the Sun's right Aſcenſion at End of thi 
Interval of apparent Time forward = 


9 Sig. +23*+06' 1116“ 4-38", \, name 


dect. I. of the Su. 


at Noon at Greenwich, at the Beginning of the 


zich Day of December (O. S.) at the Radix of 
the Julian Year of Chriſt 1721. of apparent 
Time. | 


Let it be required to determine the Di- 2d Example. 


ſtance of the Apogæum of the Sun's Or- 
bir, and the Sun's Diſtances from the Vernal 
Equinox (from the Beginning of the Sign Y of 
the Ecliptick) both according to the Middle 
Motion and the apparent Motion, and the Sun's 
right Aſcenſion, at Noon, at Greenwich, at the 
Beginning of the 3 1th Aſtronomical Day of De- 


cember (O. S.) at the End of the Julian Year of Radix of the 


; . ; : lian Y 
Chriſt 1700: Which Moment I call the Radix - 5 


of the Julian Lear of Chriſt 1701. 
The Account begins from Noon, at Greenwich, 
at the Beginning, of the 14th Aſtronomical Day 


] | iſt See the Note 
of July (O. S.), in the Julian Year of Chriß te gag 1 


1 , . 6th Opera- 
is divided into ſeveral Operations in Order; as jon, Fer 


1711: So the Account proceeds backwards, and 
in the Scheme annexed. 


1. Betwixt Noon, on the ſaid 14th Day of 
July, in the ſaid Year of Chriſt 17113 and Noon 
on the 14th Day of July (O. S.) in the Julian 
Year of Chriſt 1701. there were Ten Julian Years 
backward, 

And betwixt the ſaid Noons on the ſaid July 
the 14th, in the ſaid Year 1701, and the ſaid 
31ſt of December, at the End ot the ſaid Year of 
LE 1700, there were 195 Days backward. 

0, 


In my Firſt Operation I ſet down the Sun's For iſt Ope- 


169 


middle Motion in its Orbit, and the Motion of ration 


the Sun's Apogæum from my Tables, corre-Z mM + 2 
7 


ſponding to thoſe Years and Days of equal Time, 
and the Sums of theſe Morions, as in the * 
& 


* 
0 
—— _ — Tr n—_— _ _ — ů — ITE. 7 2 > - 
 _ _— _ - — — — 2 * We 2 ap — — - — 
— — — — — — — — — * A * 2 3 — 
« —_— — — 4 ES - = b a 
—— — » — 4 - — — — — 2 
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2 a 2 — 
* " 1 — C . ”y » ' þ CP Ie... © > _Y” * . — 1 
> b f * — _ * 3 1 E 
4 = — = * : 
1 , 
* „ Fas — # a . 
_ * 
* * % 4, 
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170 Of the MoT1on Chap, VI. 
I call the Sum of theſe Motions =: m ++, 
| Z 


where E is the Sun's middle Motion under the 
Ecliptick, in one Day of equal Time; and n 
8 the known Number of the Days; and 
7 
any ſuch Parts or Part. 


are the Aliquot Parts of one Day, if there be 


For zd Ope- In my Second Operation I ſet down the Place 
Radical Mo. Of the Sun's Apogæum, at the ſaid Noon on the 
ment. ſaid 14th of July, in the ſaid Year of Chriſt 
17113 which I call my radical Moment. 
That Place I found to be 3 Sig. + 072+51/ 
+43"+59"448"" Eaſtward from vp | Chap. 
V. Sect. 3. 4th Proceeding, Num. 1.]. And from 
that Place, ſubſtracting the Motion of the Apo- 
gæum in the Interval ot equal Time ſet down 
in the Firſt Operation, I find the Place of the 
Apogzum of the Sun's Crbit at the End of that 
Interval of equal Time backward, as is ſet down 
in the Scheme, 
Next, I ſet down the Place of the Sun's mid- 
dle Motion under the Ecliptick, at the radical 
Moment; which I found to be 4 Sig. +02%+ 


24/+ 19-09-57" Eaſtward from Y [ Ibid, 


— — 


e SAC CEO og pe — —v v —ͤũy— — — Wl ans 


| 
| 
| 
| 
/ 


6 Num. , hy 
| | And ſubſtracting from this Place t m +=, 
1 I find the Place of the Sun's middle Motion un- 


der the Ecliptick, at the End of the Interval of 
| | equal Time backward, to have been diſtant Eaſt- 
| | ward from J as is expreſſed in the Scheme. 

| 


Next, ſubſtracting the Diſtance of the Apo- 
gæum Eaſtward from , at the End of the Inter- 
val of equal Time backward, we have the Re- 
mainder ⁊ the mean Anomaly, at the End ol 
that Interval of equal Time backward. 


| 
: 
/ 
| 


of the SUN. 


dect. I. 
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3. In my Third Operation, I firſt find the For 34d Opes 
Equation of the Sun's Orbit correſponding to the tion. 


mean Anomaly, as follows. 

In my Table of the Equations of the Sun's 
elliptical Orbit, I find the Equation correſpond- 
ing to 6 Sig, + 14% 28 T- 7"+27"+54"— 
6110874“; and I find the Equation correſpond- 
ing to 6 Sig. + 13 = 26'+18'+35"+21'"= 
5682921”, Then ſubſtracting, we have the 


Difference betwixt theſe 1 wo Equations = . 


427953“ : And the prime Scruples, &c. an- 
nexed in the mean Anomaly, =04'+ 19"+ 
25"'+20"'=933920", Then ſay; 

As 1®( 12960000") : Difference (427953") 
: So the Scruples annexed (933920“ ): 30839” 
=08”4-33"'-+59"”". Adding this to the Equation 
for b Signs ＋ 13®, we have the Sum = 26'+ 
27" +09" 4-200, for the Equation of the Orbit 
correſponding to the mean Anomaly = 6 Signs 
T13*T04'+19"+25"+20"". 

So becauſe this mean Anomaly is 6 Signs: 
Therefore, adding this Equation of the Orbit to 
the Sun's middle Motion under the Ecliptick at 
the End of the Interval of «qual Time back- 
ward, we have the Sum for the Place of the 
Sun's apparent Motion under the Ecliptick, at 
the End of the Interval of equal Time back- 
ward. [ See Chap. IV. Sect. 1. Num. 7.] | 


4. In my- Fourth Operation, I firſt find the For 4th Ope- 
Sun's right Aſcenſion at the End of the Interval fation. 


of equal Time backward : Then I ſet down the 
Sun's right Aſcenſion at the radical Moment ; 
and then I determine the aſcenſional Difference, 
as follows. 5 | 

6 K my Table of the Sun's right Aſcenſions, I 
n | 

| 22 The 


| 
| 
| 
| 
| 
| 
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Of the Motion Chap. V1, 


The right Aſcenſion of 22% of w g; 
( 9 Sig. + 23®) T46-T25"+32"+ 14" 

The right Aſcenſion of 21% of W = 2930 
(9 Sig. +222) +42'+37"+32"+2 1, And 


ſu>ſtraCting, we have the Difference, =1 9403 


47"+59"+53" =13780793"". And the pr me 
S:ruples, &c. annexed to 21® of , ſetting forth 


the Place of the Sun's apparent Motion, at the 
End of the Interval of equal Time backward, 
ſa e 13'-+44"+o00"+48'"=2966448"". Then 
ay 5 

. 19 (12950000””) : ro the Difterence 
( 13780793'”) :: ſo the Scruples annexed 
( 2966448") : 3154321" = 14 + 36'+12" 

017%. 

This being added to the right Aſcenſion of 21 
of w, we have the Sum =y Sig. + 2257 
134-442 9 which was the right Aſcen- 
ſion of the Sun, at the End of the Interval of 
equal Time backward, 

Next, I ſet down the Sun's right Aſcenſion at 
the radical Moment, from which my Account 
began; which I found to be = 4 Signs o 
+o2'+ 57456422" [ Chap. V. Set. 1. 
Num. 5. ]. 

Then, tor determining the aſcenſional Differ 
ence, let the Arch of the EquinoQtial BE 
be the right Aſcenſion of the Point Q of the 
Ecliptick, where the Sun was at the radical Mo- 
ment; the Arch BE being = 4 Signs + o 
＋o S522“ (in 2d Figure). 

At the End of the Interval of equal Time back. 
ward, the Sun having been then at the Point N 
of the Ecliptick, and the Sun's right Aſcenſion 
being then the Yoint M, or the Semicircle BER 
—— Arch K. M of the equinoctial Circle, which 
is > the Arch BE; then the intercepted —_ 

whi 
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which was the aſcenſional Difference, was the 
Sum of the Arch Ea B, in 2d Figure, and of 
the Arch B M, in iſt Figure, proceeding con- 
trary to the Order of Signs from E through and 
B to M, in iſt Figure [as in Chap. V. Scct. 1. 
Num. 13. 1ſt Inſtance, 2d Caſe]. 

So, the Sun's right Aſcenſion at the radical ArchBa R. 
Moment (the Arch BE) being == 4 Signs 
+04*+02'+57"+56"+22" ; 

And the Sun's right Aſcenſion at the End of 
the Interval of equal Time backward being = 
g Sig. +-22%+57'+13"+44"'+22"", ſubſtract- 
ing this from 12 Signs, we have the Remainder 
Arch BM =2 Signs +07*4-02/4-46'"+1 5" Arch B N. 
+38", So we have the Sum of theſe two 
Arches = 6Signs +11*+5/45-44"+12""+oo!, 
which was the intercepted Arch, or the aſcen— 
ſional Difference, betwixt the Sun's right Aſcen- afcenfional 
ſion at the radical Moment, and the Sun's right Difference. 
Aſcenſion at the End of the Interval of equal 
Time backward ; which I ſct down next in the 
Scheme [ See Num. 7. below]. 


CE 
Then, comparing; m- in iſt Operation] 
w th this aſcenſional Difference, I find this af- 
cenſional Difference is <5 m + = by 41'+18” 


＋ 06“ ＋-29“ ; and by my Table of the equal 
Time taken up, &c. I determine the equal Time 
whilſt the Arch of the Equinoctial equal to 41 
+18”+06""-+29' was rolling under the Semi- 
meridian of G by the diurnal Motion, to be 
equal to 2 min, 44 ſec. 45 thirds4-21 fourths. 

This is the Equation of Time, which in this Caſe Fquation of 
I ſubſtract from the Years and Days of equal Time. 
Time ſet forth in the 1ſt Operation, to give a 
Remainder of equal Time equal to the 15 

an 
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For sth Ope 
ration, 


For th Ope- 
ration. 


Of the MotTton Chap. v. 


and Days of apparent Time betwixt the Nog 
at Greenwich, at the Beginning of the 1 4th aſtrc 
nomical Day of July, in the Julian Year of 
Chriſt 1711 aboveſaid, and the Noon at Green 
wich at the Beginning of the 31th aſtronomical 
Day of December (O. S.), at the End of the Ju. 
lian Year of Chriſt 1500 backward z or at the 
Radix ol the Julian Year of Chrilt 1901. | See 
Num, 7. below], 


5. In my Fifth Operation, I firſt ſet down the 
Sun's middle Motion in its Orbit, during the 
Equation of Time z and the Motion of the Apo- 
tzwum during the F.quation of "Time, and the 
Sum of both theſe Motions, 

Next, to the Place of the Apogwum at the 
I'nd of the Interval of equal "Time backward, 
add the Motion of the Apogwum during, the 
F.quation of "Time, we have the Sum for the 
Place of the Apogwum, at the Enid of the Inter: 
val of apparent 1 ime backward | See Num. 5. 
below |, 

Next, to Place of Sun's middle Motion under 
the Leliptick at the End of the Interval of cqu 
Time backward, add the Sum of both Motions 
during the Equation of "Time, we have the Sun 
tor the Place of the Sun's middle Motion unde 
the Feliptick, at the nd of the Interval of 45. 
patent Time backward | See Num. 7. below]. 


6, In my Sixth Operation, firſt, from the Plac 
of the Sun's middle Motion under the Ecliptick 
at the End of the Interval of apparent Tim: 
back ward, I ſubſtrat the Diſtance of the Ape 
grum Eaſtward from Y at the End of the Inte 
val of apparent Time backward z and I ſet dow 


5 
9 


6, I. of the Su. 


te Remainder for the mean Anomaly at the End 
the Interval of apparent Time backward, 
Next, I ſet down the Equation of the Sun's 
(rbit correſponding to this mean Anomaly, as 
plows. 
Mean Anomaly at the End of the Interval of 
parent Lime backwards, 
== 6Sig.-+13*4+04/+20"þ114-17 


Prime Scruples, We, annexed, 
_—_ ! "y as # 
8 WH _— (-26" 41 | +1 / . 
795327 | 


Then, by the Realoning for the 3d Operation, 
lay, 

As 1* (12960000) : Diller, (4279437)? 
So the Scruples annexed (966 277) 3 g1n04;”/ 
8-47“ * 3 3% 

Adding this to the Iqugtion for 6 Sit, + 139, 
ve have the Sum 2220-427 +22" 4-44") lor 
he Equation of the Orbit correſponding, to the 


ein Anomaly 68Sig 14" 4044-20411 


1 mw 


And becaule this mean Anomaly = 6 Signs x 
lerefore, adding the Equation of the Orbit to 
be Place of the Sun's middle Motion under the 
cliptick, at the Ind of the Interval of appa- 
ent Lime backward, we have the Sum for the 
lace of the Sun's apparent Motion at the End 
If the Interval of apparent Lime backward, 

Laſtly, I ſet down the Sun's right Aſcenſion 
t the End of this Interval of apparent Time 
Ack ward, as follows. 

The Difference betwixt the right Aſcenſions 
f22* of wand of 21* of w — 13780793” [as 
the Account for 4th Operation]; and the 
g'ime Scruples, Sc. annexed in the Sun's appa- 
nt Place at the End of the Interval of apparent 
ime backward, are 13'4-51”"-{-00"-j-10"" — 
91610˙%é . Then, 
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1ſt Caſe. 


Of the Motion Chap. vl 

Then, according to the Calculation for 4th 
Operation, ſay ; 

As 1 Degree (12960000"”") : to the Difference 

( 13780793”) :: So rhe Scruples annexed 

( 2991610") : 3181077 "=14'+43"+37" 4 


WH 
* 


Adding this to the right Aſcenſion of 219 of 
„, we have the Sum 9 Sig+22*+57'4-21' 
4 8% for the right Aſcenſion of 21%+17 


+51"-+o00"-10"" of , being the Sun's right 
Aſcenſion at Noon at Greenwich, at the Beoin- 


ning of the 31th aſtronomical Day of December 
(O. S.) at the End of the Julian Year of Chriſt 


1700, or at the Radix of the Julian Year of 
Chriſt 1701, 


7, Note here, When the Account proceeds 
backwards, if the aſcenſional Difference be < 


Em + A (as in this 2d Example, 4th Opera 


tion) which is my iſt Caſe; then the Equation 
of the Time is to be ſubſtracted from the equal 
Time contained in the Interval ot Time deno- 


minated by Em + 4 of the Ecliptick, becauk 
in this Caſe the Quantity of equal Time deno- 
minated by ? m += of the Ecliptick, did ex: 


ceed the Quantity of apparent Time contained 
in the Interval which I here denominate by <{ 


+= of the Equinoctial, by the Space of equal 
Time taken up whilſt the Arch? m + - — Arch 


em — 2 of the Equinoctial was rolling Wel. 


ward under the Semimeridian of G | Compate 
the Account in the 4th Operation with Chap. . 
Sect. 1. Numbers 4, 6, and 14.]. 


And ' 


gect. II. of the Su. 


And in Conſequence of the Subſtraction of 
this Equation of Time from the equal Time, the 
Motion of the Apogæum during the Equation 
of Time mult be added forward to the Place of 
the Apogzum at the End of the Interval of 
equal Time backward z becauſe in this Caſe the 
Apogæum did not proceed backwards ſo far as 


is its Motion in ᷑ m ＋ E, by its Motion during 


the Equation of Time : And accordingly ſo I 
have ſet it down in the Scheme in the 5th Ope- 
ration. 

Alſo, in Conſequence of the Subſtraction of 
this Equation of Time from the equal Time, the 
Sum of both Motions, during the Equation of 
Time, muſt be added forward to the Place of 


the Sun's middle Motion under the Ecliptick at 


the End of the Interval of equal Time back- 
ward, for the like Reaſon as is given for the 
Addition of the Motion of the Apogæum for- 
ward, during the Equation of Time. 
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But when the Account proceeds backward, if, 24 Caſe. 


on the other hand, the aſcenſional Difference be 


> Em + * which is my Second Caſe, then the 


Equation of the Time muſt be added to the 
equal Time, becauſe in this Caſe the Quantity of 


equal Time contained in g m + of the Eclip- 
tick did come ſhort of the apparent Time con- 
tained in & N + — of the Equinoctial, by the 
Space of equal Time taken up whilſt 7 m + = 
— ien — vas rolling Weſtward under che 


Semimeridian of G [ See Chap. V. Sect. 1. 


Num. 3, 7, and 14.]. 
Aa And 
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Of the Motion Chap. VI. 


And in Conſequence of the Addition of this 
Equation of Time to the equal Time, the Mo. 
tion of the Apogæum during the Equation of 
Time muſt be ſubſtracted farther backward from 
the Place of the Apogæum at the End of the 
Interval of equal Time backward, becauſe in 
this Caſe, the Apogæum did proceed farther 
backward ( farther contrary to the Order of 


Signs) than is it. Motion in & m + = by its 


Motion during the Equation of Time. 


See the Proofs 
of Particulars 
in Chap. VI. 
SeQ. 1ſt, 2d 
Example. 


Radical Mo- 
ment. 


Alſo in Conſequence of the Addition of this 
Equation of Time to the equal Time, the Sum 
of both Motions, during the Equation of Time, 
muſt be ſubſtracted farther backward from the 
Place of the Sun's middle Motion under the 
Ecliptick at the End of the Interval of the equal 
Time backward, for the like Reaſon as is given 
for the Subſtraction of the Motion of the Apo- 
gæum during the Equation of Time. 


SCHEME, for calculating the Places of tle 
Sun's Afogeum, of the Sun's middle Mo 
tien, ard of the Sun's upparent Motion 
under the Ecliptick, and the Sun's right 
Aſcenſion at Noon at Greenwich, at th 
Beginning of the 3 ft aſtronomical Day if 
December (O. S.), at the End of the Ju- 
han Zear of Chriſi 1700. at apparent 
Time. | 


HE Account. begins at Noon at Gres 
wich of apparent Time, at the Beginning 
of the 14th aſtronomical Day of July (O. S.) in 
the Julian Year of Chriſt 1711, which 1 call m 
Radical Moment, | 4 


dect. II. of the SUN. 


So the Account proceeds backward. 

And the Interval of apparent Time betwixt 
thoſe two Noons did contain 10 Julian Years 
+195 Days of apparent Time. 


Sun's middle Motion in its Orbit 
In 195 Days of equal Time backward, 
sig. 5-12*+11'4+37"+30"'16 
In 10 Julian Years of equal Time backward, 
= Sig. 11-5-29*+26\4-38"+ 2314-33" 
Motion of Apogzum, 
O26 / T＋-40 “L 59 
8 1 9" p43" +4 _ 
 8'+46"þ24"+ 40" 
Sum of middle Motion in Orbit, 
Sig. P1138 -＋15“/＋53“/＋˙49“ 
Sum of Motion of Apogæum, 
—oSig.+00*%+08'4-46"+24""--40"t 
Sum of both Motions, 
=6Sig.+11%47/4+02"+18"4-29"" 
=Sun's middle Motion under the Ecliptick, 
above the intire Revolutions, in this Interval 


of equal Time = 1 + = [ See Chap. V. 
Sect. 1, Num. 14. ] | 


Place of Apogæum at the radical Moment, 
=3Sig.+07*+51'-+43"+50""—--48"" 
Eaſtward from Y. 

Subſtract the Motion of the Apogzum in the In- 
terval of equal Time backward. The Remain- 
der gives j 

Place of Apogzum at the End of the Interval of 
equal Time backward, 

=3Sig.+079%+42/+537"$26/'+08'" 

Eaſtward from Y. 
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Place of Sun's middle Motion at the radical Mo. 


ment, =4Sig.402%434'-|-19/4-09' % 
Eaſtward from . 


Subſtract Z m ＋ Ky from hence : The Remain- 


der gives 

Place of Sun's middle Motion at the End of In— 

terval of equal Time backward, 
=9gSig.+20%4-47-+16"-j5 1428" 
Faſtward from W. 

From this ſubſtract the Diſtance of the Apop, 
Faſtward from Y at the End of the Interval 
of equal Time backward : Rem, gives 

Mean Anom, at the End of Interval of equal 
Time backward, 


—6Sig.513*404'+19 +2520" 


30 Operation Equation of Sun's Orbit 
—oSig.|c0*+ 26'4-2 O“ 9" 
becauſe mean Anom. = 6 Signs, adding this 
Fquat. to the Sun's middle Motion under the 
Ecliptick at the End of Interv. of equal Time 
backward, we have 
Sum for the Place of the Sun's apparent Motion 
at the End of Interv. of equal Time backw, 
==9Sig.4-21%+13'444"4-004-48"" Eat. 
Ward tr, Y, cr under 21*-þ134+ 444+004-48 
of W. 


4 Operation. Sun's right Aſcenſion at the End of the Interval 
of equal Time backward, 

—9Sig.-22%L 5514-13" 444" 22“ 
becauſe right Atcenſion at the End of Interv. 
of cqual Time backward > right Aſcenſ. at 
radical Mom. Subſtract this from 12 Signs, 
we have Remainder 

=? een 


un's 


Th 
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Sun's right Aſcenſion at radical Moment, 
=4+04+024;7-{-5622 
Adding the Remainder to the Sun's right Aſcen- 
| fon at the radical Mom, we have the Sum, 
= 6+ 11+0;5+44+1:2+00 = Aſcenſional 
Difference at the End of Interv. of equal Time 
back ward, 


This aſcenſional Difference is em + LA by 


41'+18"4-06'7-1-29 

And the equal Time taken up whilſt this Arch 
of the Equinoctial was rolling, by the diurnal 
Motion, under the Semimeridian of G, was 
2 min,4-44 ſec. 45 th.4+21 fou. [ by my La- 
ble of equal Time taken up, &c. | 

This is the Equation of Time, which, becauſe 
the Account proceeds backward, and becauſe 


the aſcenſional Difference < & #4 — » muſt 


be ſubſtracted from the 10 Jan Years -|- 
195 Days of equal Time backward, to give a 
Remainder = the 10 Julian Years -| 195 
Days „ Time betwixt the ſaid two ( 11 
Noons at Gyeenteich | See 2d Example, Num, BY 

1 


7. it Caſe]. 


Sun's middle Motion in Orbit during the Equa- gthOperation, 1 

tion of Time WV 1 . : 

= Sig. 04+00"--00-þ06-]-45-4-5 8— k | 1 
1 


Motion of the Apogæum during the Equation of 


Time == Sig, 04-00% 00+00+00-+01 ... | 1 f 
Sum of both Motions during the Equation of | "4 
, = Re + 4 [ 
Time x, tr 
75 


= Sig. o+00%4-004-064-45-+5 8+ #4 
To Place of Apog. at End of Interv. of eq. Time 1 
back ward, add Mot. of Apog. during Equat. 
of Time, we have the Sum for Place of Apog. 

| at 


182 Of the MoT1on Chap. VI. 
at the End of Interv. of apparent Time back- 
ward = Sig. 3+07*%+42+57+26+cg 
Eaſtward from Y [See Num. 7. iſt Caſe]. 

To Place of Sun's middle Motion under the 
Ecliptick at the End of the Interval of equal 
Time backward, add Sum of both Motions 
during the Equat. of Time, we have the Sum 
for the Place of the Sun's middle Motion un- 
der the Ecliptick at the End of Interval of ap- 
parent Time backward = 9g Sig. 20% 47' 


45-23/7- 74-26” Eaſtward from I See 
Num. 7. iſt Caſe], 


6thOperation. From Place of Sun's middle Mot. und. Ecliptick 
at End of Interv. of appar. Time backward, 
Subſtract Diſt. of Apogæum Eaſtward from 
T at End of Interv. of appar. Time backw. 
we have the Remainder = mean Anomaly at 
the End of Interval of apparent Time back- 
ward "Ir ee re 
= 6Sig.+13%+04+20+11+17 
Equation of Sun's Orbit correſponding 
==0 Sig. +00*+26+27-+224-44 
Adding this Equation to Place of Sun's middle 
Mot. at End'of Interv. of appar. Time back- 
ward, we have Sum for Place of Sun's appa- 
rent Motion at the Interva] of apparent Time 
backward g Sig.+21%*+13+514+004-10 
Eaſtward from V, or under 
; 219+71 3+ 3 oO“ T0“ of V. 
And the Sun's right Aſcenſion at the End of the 
Interval of apparent Time back ward 
= 9 Sig. +22*+57+21"+10"+18" 
Namely, at Noon at Greenwich at the Begin- 
ning of the 3 iſt aftronomical Day of wt 
1 (O. S.) 


- 
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(O. S.), at the Radix of the Julian Year of 
Chriſt 1701, of apparent Time, 


At Noon at Greenwich, at the Radix of the For zd Ex- 
Julian Year of Chriſt 1721, of apparent Time, ample. 

The Place of the Sun's Apogæum was 

3 Sig-+07'+ 59+37+01+44 

The Place of the Sun's middle Motion was 

9 Sig. 20*%+5 6+284-14+39 
The Place of the Sun's apparent Motion was 
9 Sig.21+-22+40+-24+10 

And the Sun's right Aſcenſion was 
= 9 Sig. + 23% þ 06/4-44"+16”"+38"'; Each 
Eaſtward from 4 [as in the Scheme for the 1ſt 
Example]. 

Then beginning an Account at this radical 
Moment, and proceeding by the Method ſet 
forth in the Calculations in the 1ſt Example, and 
obſerving the Rules for determining the aſcen- 
ſonal Differences, and for comparing the Arches 
of the Sun's middle Motions under the Ecliptick 
with the Arches of the aſcenſional Differences 
ſet forth above [ Chap. V. Sect. 1. Num. 13. 
and 14.], we may find the Places of the Sun's 
Apogæum, and of the Sun's middle and appa- 
rent Motions under the Ecliptick, and the Sun's 
right Aſcenſion at the End of the Interval of ap- 
parent Time forward which may be required, 

And accordingly I have determined theſe places at the 
Places, and the Sun's right Aſcenſion at the Ra- Radix of 
dix of the Julian Year of Chriſt 1741 of apparent 1741. 
Time, which I call my 3d Example. 

Namely, at that Moment I have found, that 

The Place of the Sun's Apogæum was 
=> Sig.408*9+16'+16"+37" +20 Eaſtward 
from Y, or that the Apogzum was under 8“ 
+16 min.+16 ſec. +37 th.+20 fo. of &. a 
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For 4th Ex- 
ample. 


Of the Motion Chap. VI 


The Place of the Sun's middle Motion under 
the Ecliptick was =9 Sig. +21%+05'+ 33". 
214-34” Eaſtward from , or under 21*0; 
＋33“＋- +5 4" of . 

The Place of the Sun's apparent Motion un. 
der the Ecliptick was = 9 Sig.-|-21%-31/+ 
30"-+36/'-+397' Eaſtward from , or under 
219+31-7-30+36+4-39 of w. 

And the Sun's right Alcenſion was 
g Sig.+23*+16-+074+53+16 

Art Noon at Greenwich, at the Radix of th: 
Julian Year of Chrilt 1701, of apparent Time, 

The Place of the Sun's Apogzum was 

z Sig. +07*-42'4-57"5-26" 09" 

The Place ot the Sun's middle Motion was 


94+20-47F237-37+:6 


The Place of the Sun's apparent Motion was 


9-j-21-+137-51-+ 0010 

And the Sun's right n * 

95-224+57-pþ215-10+ 16 
each of them Faſtward from y | as in the 
Scheme for the 2d Example]. 

Then beginning an Account at this radical 
Moment, and proceeding by the Method {: 
forth in the Calculations in the 2d Example; and 
obſerving the Rules for determining the aſcen- 
ſional Differences, and for comparing the Arche: 
of the Sun's middle Motions under the Ecliptick 
with the Arches of the aſcenſional Differences, 
ſet forth above ¶ Chap. V. Sect. 1. Num. 13. and 
14. J, we may find the Places of the Sun's Apo- 
gæum and of the Sun's middle and apparent 
Motions under the Ecliptick, and the Sun's 
right Aſcenſion, at the End of any Interval o 
apparent Time backward which may be re 
quired. | add 

Nu 
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And accordingly I have determined theſe Places at the 
Places, and the Sun's right Aſcenſion at the Rdixof 1681 
Radix of the Julian Year of Chriſt i681, of ap- 
parent Time, which I call my 4th Example. 
_ Namely, at that Moment I have found, that 

The Place of the Sun's Apogæum was 
3 Sig. To 2G 17 "+-50"-- 33" Eaſt w. fro. 
Y, or under 5*+26/+17"+50"4+33"" of S. 

The Place of the Sun's middle Motion under 
the Ecliptick was 9 Sig. +20*%*+38'+19+o0o” 
+10” Eaſtward from Y, or under 20*+38' 
agree of V. 

he Place of the Sun's apparent Motion un- 

der the Ecliptick was 9g Sig.-+21*-05'+01" 
+24" +20" Eaſtward from , or under 21" 
+05'+01"+2 4420" of vp. 


And the Sun's right Aſcenſion was =9 Sig. 
+22%þ43/4-02'-46'"'_.1.26, 


Now proceed to deſcribe a Method for cal- SECT, II. 
culating an Ephemeris of the Sun's daily geo- 
centrick Motions throughout the Year, and for 
ſhewing by how much the apparent Days do 
orderly exceed or fall ſhort of ſo many Days of 
equal Time; and alſo for ſhewing it a good 
Pendulum Clock, going according to equal 
Time, were ſet by a good Sun-dial at Noon oa 
the 1ſt aſtronomical Day of Jan. (O. S.), by how 
much that Clock would be too faſt or too flow 
on ſeveral ſucceeding Days of the Year, 

For theſe Purpoſes, having the Places 

Ot the Sun's Apogæum 

= 3 Sig. +08%+16'4+16"4+ 37" 20" 

Of the Sun's middle Motion 
9+21+05+33+ 21454 
Ol the Sun's apparent Motion 


211-21+2904-364+-36 
41 +39+3 uy 


1K Scheme. 


9＋21 5 10 /T＋45 ＋ 160“. 
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| Eaſtward from the Beginning of Y reſpectively, 


at Noon at Greenwich at the Radix of the Ju- 
lian Year of Chriſt 174 

And having the Sun's right Aſcenſion at that 
Moment ==9+23+10+07-+53--16 
[as in Sect. 1. for 3d Example]; 
| begin my Account at this radical Moment; 
and going on by the Method ſer forth in the 
Calculations in the 1ſt Example, and obſerving 
the Rules delivered above | Chap. V. Sect. 1. 
Num. 13. and 14.], I have in the following 
Pages determined theſe Places at Noon at Green- 
wich at the Beginning of ſeveral aſtronomical 
Days (O. S.) in the Julian Year of Chriſt 1746. 


proceeding by Schemes orderly denominated 
1ſt, 2d, 3d, and ſo on. 


In my 1ſt Scheme determine the Places at 
the Beginning of the firſt aſtronomical Day of 
January (at Noon) at the Beginning of the 71 
lian Year of Chriſt 1746, of apparent Time. 

So the Interval of apparent Time betwixt 
thoſe t two Noons is 5 Julian Years + 1 Day. 


In my 1ſt Operation I find 

The Sun's middle Motions under the Eclip- 
tick, above the entire Revolutions, in that In- 
terval of equal Time S oo IS MINT 


37 4-23""+22/ — 4 m + = 2 
In my 2d Operation I find 
The Place of the Apogzum = 3 Sig. - gos! 


20 26“οπ ) 24 Eaſtward from the Be- 
ginning of . 


And the Place of the Sun's middle Motion 


And 


1. 


- >” 
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And the mean Anomaly 6+13++31'-+44” 
+07"4-52"", at the End of the Interval of 
equal Time forward, 

In my 3d Operation I find 

The Equation of the Orbit correſponding to 
that mean Anomaly S o Sig. +00*%*+27'4-21” 
+27"-4-56/7, So we 3 e 

The Sun's apparent Place under 2209 ＋ 
32/4-13”"+12"" of *, at the End of the Inter- 
val of equal Time forward. 

In my 4th Operation I find 

The Sun's. right Aſcenſion correſponding to 
the Sun's appar. Place = 9 Sig. +24*+06/-+ 47" 
+ ao" 00"! 3 

And the aſcenſional Difference O οꝙm -o 


739 T 53＋4 . By ; 
This aſcenſional Difference 7 FM + — 


by 4 TOI ZO“ 22“ „to which little Arch of 
the Equinoctial the Equation of Time corre- 
ſponding 16 Sec. + 07 Th. + 23 Fou. [ by my 
Table of equal Time taken up, Sc.], which 
muſt be added to the Space of equal Time in the 
1ſt Operation to give a Sum = thoſe 5 Julian 
Years + 1 Day of apparent Time; becauſe the 


aſcenſional Difference 7 ? m + Z 


In my 5th Operation I find, by adding the 
Motion of the Apogzum ; and the Sum of the 
Sun's middle Motion in its Orbit and of the Apo- 
geum reſpectively; during the Equation of 
Time, we have | | 

The Place of Apogæum = 3 Sig. +08*-20' 
+26"+37"4-24'", Eaſtward from the Begin 
ning of Y. 

The Sun's middle Motion = 9+21+52+1t 
+25 oo, at the End of the Interval of appa- 
rent Time forward. | 
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ed Scheme. 


Of the Morton Chap. VI. 


In my 6th Operation I find 

The mean Anomaly = s Sig. +13*+31/4. 
444-47" +39". 

The Equation of the Orbit correſponding — 
oÞo0-4-27+214+29+1 5. So adding this, Ge. 
we have 

The Place of the Sun's apparent Motion un— 


der 22%-+19'\+32”+-54"+15" of at theEnd 
of the Interval of apparent Time forward. 


CoroLLary. Hence theſe 5 Julian Years 
+ 1 Day of apparent Time were longer than 
5 Julian Years + 1 Day of equal Time by 16 
Sec. oy Th. +23 Fourths, viz. by the Equa- 
tion of Time in the 4th Operation, becauſe the 


aſcenſional Diffrence > £ L +=, 


In my ad Scheme. I ſhew the Places at Noon 
at Greenwich at the Beginning of the 6th aſtro- 
nomical Day of Fanuary (O. S.), in the Julia 
Year of Chriſt 1746. of apparent Time: 

So the Interval of apparent Time betwixt my 
radical Moment and the Noon on the ſaid 6th 
Day of January = 5 Julian Years + 6 Days of 
apparent Time, 


In my 1ſt Operation I find 
The Sun's middle Motions under the Eclip— 
tick above the entire Revolutions, in that Inter- 
val of 3 ag = 5*1-42'19"+02'"4-08'" 
=EM + — 
In my 2d Operation I find 
The Place of the Apogæum = 3 Sig. +08' 
——20'4+27”45-37/ +20” Eaſtward from the Be- 
ginning of J. : 
The 
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The ne of the Sun's middle Motion under 
125 9 =9 Signs+26*+47 +5224" 
And the mean Anomaly = 6 Sig. 18*+27' 


+25"+05" +35", at the End of the Interval 
of equal Time forward, 


In my 3d Operation I find 
The Equation of the Sun's Orbit correſpond- 
ing to the mean Anomaly So Sig. TOO 


+5 9"+53"'4+38"", So we have 
The Sun's apparent Place under 27*%24/+52// 


+17" +40" of , at the End of the Interval 
of equal Time forward. 


In my 4th Operation I find 
| The Sun's right Aſcenſion correſpondent to 
the Sun's apparent Place = 9 Sig. +299-4-29/ 
5+16"4-42"'+-32" 

And the aſcenſional Difference = o Sig. +06* 
+13'+ 08“ ＋49“/＋ 16%, 


This aſcenſional Difference > £m + 4 by 


30 C49“ T4 os“, to which little Arch of 
the Equinoctial, the Equation of Time corre- 


ſponding = 2 min. o ſec. 38 th. 56 fourths 
by my Table of equal Time taken up.] 


This muſt be added to the Space of equal 
Time in the 1ſt Operation to give a Sum = thoſe 
5 Julian Years + 6 Days of apparent Time, be- 


cauſe the aſcenſional Difference f m, =. 


In my 5th Operation I find 
By adding the Motion of the Apogæum, and 


the Sum of the Sun's middle Motion in its Orbit 


and of the Apogzum reſpectively, during the 
Equation of Time, we have, 

The Place of the Apogæum = 3 Sig. os“ 
20/27" 418"-428"" Eaſtward from the Be- 
ginning of V. The 
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Of:the Motion Chap. VI. 

The Place of the Sun's middle Motion dig. 
+ 26*4+47'+57/5-27""+05"/ at the End of 
the Interval of apparent Time forward, 
In my 6th Operation I find 
The mean Anomaly = 6Signs 182) 
I 20"+08''+37" 

The Equation of the Orbit correſponding = 


o Sig. +00*+37/4o00"-03"\-j-22"", So add- 
ing this, Sc. we have 

The Place of the Sun's apparent Motion un- 
der 25*%4-24'+57"-+30"'!427" of W, at the 


End of the Interval of apparent Time forw. 


1ſt CoroLL, Hence theſe g Julian Years 6 
Days of apparent Time were longer than 5 Ju. 
lian Years + 6 Days of equal Time by 2 min. 
-+ 02 ſec. +58 th. +56 fourths, viz. by the Equa- 
tion of Time in the 4th Operation, becauſe the 


aſcenſional Difference > Em + E. 


Then from this Equation of Time R 
; —2 02 “% g8"'+5; 10 
Subſtracting the Ecuadioh of Tie found in 
the iſt Scheme, 4th Operation 
| =0'+16"+o07"'+ 23" 
We have the Rem. =1/+46"4-;51""1-33"", 
which is the equal Time by which the 5 apps 
rent Days betwixt Noon on the 3ſt aſtronomi 
cal Day of January and Noon on the 6th aſtro- 
nomical Day of January (O. S.) in the ſaid Year 
1746, were longer than 5 Days of equal Time. 
2d Cokol L. Hence if a good Pendulum Clock, 
going according to equal Time, were ſet by 
good Sun Dial at Noon on the iſt aſtronomical 
Day of January (O. S.); then at Noon on 74 
nuary the Gch next following, that Clock wooy 
0 
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de too faſt by 1 min. 46 ſec +51 th. +33 fou. 
of equal Time. 


In my 3d Scheme I ſhew the Places at Noon 3d Scheme, 
at Greenwich, at the Beginning cf the 11th aſtro- 
nomical Day of January (O. S.) in the Julian 


Year of Chriſt 1746 of apparent Time. 
So the Interval of apparent Time betwixt 


my radical Moment and the Noon on the ſaid 
11th Day of January =5 Julian Years +11 
Days of apparent Time. 


In my 1ſt Operation I find 
The Sun's middle Motions under the Eclip- 


tick above the entire Revolutions, in that Inter- 
ral of equal Time S 10%+ 38'--00"+40"+52 
Sim 7 2. 

In my 2d Operation I find 

The Place of the Apogæum == 3 Sig. +08* 

20+27"--59'"—30"" Eaſtward from the Be- 


zinnipg of 7. 
The | Place of the Sun's middle Motion under 


3 == 10 Sig- F 01% 43'+34"+02" 
46% 
And the mean Anomaly = 6 Sig. 2323 
06”"+03”"+16'", at the End of the Interval 
f equal Time forward. 

In my 3d Operation I find 

The Equation of the Sun's Orbit correſpond- 
ng to the mean Anomaly o Sig. + 00*+46' 
27" +54'"'+09''', So we have 

The Sun's apparent Flace under 02*+30/+01' 
56''+55/"! of , at the End of the Interval 


| equa] Time forward. 
In 


192 
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In my 4th Operation I find 

The Sun's right Aſcenſion correſpondent to 
the Sun's apparent Place = 10 Sig. +04*+47' 
+o1”+17"'+o2"" 

And the aſcenſional Difference = ooSig.+11* 
—-30'+53"+23"!4-46" 


This aſcenſional Difference > E m 43 by 


52/4-52"4+-42'"-54"", to which little Arch of 
the EquinoCtial, the Equation of T ime corre- 
ſponding == 3 min. I 30 ſec. +56 th. 13 fou, 
[by my Table of equal Time taken up, &:.] 
which muſt be added to the Space of equal Time 
in the 1ſt Operation, to give a Sum = thoſe 5 
Julian Years, and 11 Days of apparent Time, 
becauſe the aſcenſional Difference > 5M 


S 


12 

In my 5th Operation I find 

By adding the Motion of the Apogæum, and 
the Sum of the Sun's middle Motion in its Or- 
bit and of the Apogæum reſpectively, during 
the Equation of Time, we have | 

The Place of the Apogæum = 3 Sig. o 
20 27 N- 99“ 31“ Eaſtward from the he. 
ginning of . 

And the Sun's middle Motion = 10Sig.to!' 
+43/+42"+42"'-4+32"", at the End of tis 
Interval of apparent Time forward. 

In my 6th Operation I find 

The mean Anomaly = 6 Signs + 23*-+2} 
＋ 14“ ＋-43“/⁰ -O“ : 

The Equation of the Orbit correſpondent 
=oSig.+00*+46'_1_28'-j08'".4..32'". So add 
ing this, &c. we have 


7 -* 
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The Place of the Sun's apparent Motion un- 

der 02*-4-30/+10'--;51"1.04"” of , at the 

End of the Interval of apparent Time for- 

ward, 


iſt Corott, Hence theſe 5 Julian Years iſt Corollary. | 
+ 11 Days of apparent Time were longer than 13 
5 Julian Years + 11 Days of equal Time, by 170 
3 min. 30 ſec. 36 th. 13 fou. viz. by the Equa- 
tion of Time in the 4th Operation, becauſe the 


aſcenſional Difference & 5 H + — 


Then from this Equation of Time D 3 min. 
zo ſec. 56 th. 13 fourths, ſubſtracting the Equa- 
tion of Time found in the iſt Scheme, 4th Ope- 
ration, o min. 16ſec. 07 th. 23 tourths, we have 
the Remainder 3 min: 14 ſec. 48 th. 50 fourths, 
which is the equal Time by which the 10 appa- 
rent Days betwixt the ſaid Noon on the iſt 
aſtronomical Day of January and Noon on the 
11th aſtronomical Day of January (O. S.) in 
the ſaid Year 1749, were longer than 10 Days 
of equal Time. 
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2d Coror. Hence if a good Pendulum Clock, ad Corollary. 4 
going according to equal Time, were ſet by a 115 
good Sun-dial at Noon on the 1ſt Day ot Ja- Pr 
mary (O. S.), then at Noon on January the 11th 
next following, that Clock would be too faſt by 
3 min, 14 ſec. 48 th. 30 fou. of equal Time. 

Again, from the Equation of Time in the 3d 
Scheme, 4th Operation 3 min. 30 ſec. 56 thirds, 
13 fourths, ſubſtracting The Equation of Time 
in 2d Scheme, 4th Operation 2 min. 02. ſec. 58 
th. 56 fourths, we have the Remainder 1 min. 
27 ſee. 57 th. 17 fou. Which is the equal Time, 
by which the 5 8 Days betwixt Noon 0 
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the ſaid January 6th, and Noon on the ſaid Ja- 
nuary 11th, were longer than 5 Days of equal 
Time. 


za Corollaryg, 3d CoRot. Hence the 5 apparent Days be- 


twixt Noon on the faid January the 6th, and 
Noon on the ſaid January the 1 1th, were ſhorter 
than the 5 apparent Days betwixt Noon on the 
ſaid January the 1ſt and the ſaid January the 
6th, by 18 ſec. 54 th. 16 fou. equal Time. 

For the 5 apparent Days betwixt the ſaid 
January the 1ſt and the faid January the 6th 
were longer than 5 Days of equal Time, by 
1 min. 46 ſec. 51 th. 33 fou. of equal Time [2d 
Scheme, 1ſt Corollary}. But the 5 apparent Days 
betwixt Noon on the ſaid January the 6th, and 
Noon on the ſaid January the 11th, were longer 
than 5 Days of equal Time, by no more than 
1 min. 27 ſec. 57 th. 17 fourths of equal Time: 
Therefore ſubſtracting this leſſer Quantity out 
of the greater Quantity, we have the Remain- 
der 18 ſec. 54 th. 16 fourths of equal Time, for 
the Difference by which the 5 apparent Days in 
the latter Space of Time were ſhorter than the 
5 e Days in the former Space of Time. 
And conſequently the apparent Days forward 
from the ſaid 6th Day of January were de- 
creaſing, 


4th Scheme. In my 4th Scheme I ſhew the Places at Noon 


at Greenwich, at the Beginoing of the 16th aſtro- 
nomical Day of January (O. S.) in the Julian 
Year of Chriſt 1746 of apparent Time. 

So the Interval of apparent Time betwixt my 
radical Moment and the Noon on the faid 16th 
of January was 5 Julian Years ＋ 16 Days of 
apparent Time. 

1 


Sect. II. of the SUN. 


In my 1ſt Operation I find 

The Sun's middle Motions under the Eclip- 
tick, above the intire Revolutions, in thar In- 
terval of equal ls 5 = 15*%+33'+42"+19/! 

75 — 

＋36 =E m + = 

In my 2d Operation I find 

The Place of the Apogæum = 3 Sig.--08® 
+20/-28" 440-33 Eaſtward from the Be- 
ginning of Y. 

The Place of the Sun's middle Motion under 

ity — 0 0 / L IH 

— 10 Sig. +06%4+39/+15 +41 

And the mean Anomaly = 6 Sig. 284 18 
A TOO 7“, at the End of the Interval 
of equal Time forward. 

In my 3d Operation I find 

The Equation of the Sun's Orbit correſpond- 
ing to the mean Anomaly = o Sig. +00*4-5 5/ 
+19"-+19" +39". So we have 

The Sun's apparent Place under 7*434/+3 5” 
+o1”'+09/", of =, at the End of the Interval 
of equal Time forward. 

In my 4th Operation I find 

The Sun's right Aſcenſiaa correſpondent to 


the apparent Place = 10 Sig. 09*+-59/436" 
+58" +1 am. 

And the aſcenſional Difference = oo Sign 
+1624-43'+29/+04/'+ $8", 

This aſcenſional Difference > 5 m + 15 by 


1*+09/4-46"+ 45422", to which little Arch 
of the Equinoctial, the Equation of Time cor- 
reſponding = 4 min. 38 ſec. 21 th. 18 fou. [by 
my Table of equal Time taken up, &c.] which 
muſt be added to the Space of equal Time in the 
uſt Operation, to give a Sum = thoſe 5 Julian 

. Years, 
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Years + 16 Days of apparent Hu becauſe the 
aſcenſional Difference > 5 m + 5 
. 


In my 5th Operation I find 
By adding the Motion of the Apogæum; and 
S the Sum of the Sun's middle Motion in its Orbit 
| and of the Apogæum reſpectively; during the 
| Equation of Time, we have 
| The Place of the Apogæum = 3 Sig. Tos. 
| +20'/4+28"+40''Þ-35" Eaſtward from v. 
And the Sun's middle Motion = 10 Sig. o 
39'-1-27"+07'4+24” at the End of the Interval 
of apparent Time forward. 
In my 6th Operation I find 
| The mean Anomaly = 6 Sig. +-28%+18' 
| +58 „426 „449“. 
| The Equation of the Orbit correſpondent = 
| o Sig. +00%*4-55'+10"+453""+04"", 
| Adding this to the middle Motion, 
| We have the Place of the Sun's apparent Mo- 
| tion under 75* + 34'-+ 38” +00" .+28" of Sat 
| the End of che Interval of apparent Time forward, 


1ſt Corollary, 1ſt CoroLL. Hence theſe 5 Julian Years ano 
| 6 Days of apparent Time were longer than ; 
| : Jillian Years and 16 Days of equa] Time by 4 
min. 38 ſec. 21 th. 18 fourths, viz. by the Equa- 
tion of Time in the 4th Operation, becauſe the 


| aſcenſona] Difference is > > m ark 


Then from this Equation of Time == 4 min 
38 ſec. 21 th. 18 fou. 
Subſtracting the Equa ion of Time found in 
the iſt Scheme 4th Operation = == min. 16 fe, 
07 th. 23 fou. 
We have the Remainder 4 min. 22 ſec, 13 ti. 
$5fourths, which is the equal Time by which 
| the 


eck. II. of the Sun. 197 "23 
the 15 apparent Days betwixt Noon on the ſaid 
January iſt and Noon on the ſaid January 16th 
of apparent Time in the ſaid Year 1746 were 
longer than 15 Days of equal Time. 95 


2d Coxol L. Hence if a good Pendulum Clock, 2d Corollary. be 
going according to equal Time, were ſet by a (9 280 
good Sun-dial at Noon on the iſt aſtronomical 14 
Day of January (O. S.), Then at Noon on Ja- 14 
mary the 16th next following, that Clock would 1. 
be too faſt by 4 min. 22 ſec. 13 th. 55 fou. 11 

Again, from the Equation of Time in the 4th jo" "k 
Operation = 4 min. 38 ſec. 21th. 18 fourths, . 
ſubſtracting | 

The Equation of Time in 3d Scheme, 4th 
Operation S 3 min. 30 ſec. 56 th. 13 fourths, 
we have 

The Remainder = 1 min. 7 ſec. 25 th. og fou. 
which is the equal Time by which the 5 apparent 
Days betwixt Noon on the ſaid January the 11th 
and Noon on the ſaid January the 16th were 
longer than 5 Days of equal Time, 
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3d Cox ot. Hence the 5 apparent Days be- 3d Corollary. 
twixt Noon on the ſaid Jauuary the 11th and 
Noon on the ſaid January 16th were ſhorter 
than the 5 apparent Days betwixt Noon on the 
ſaid January the 6th and Noon on the ſaid Fa- 
nary the 11th by 20 ſec, 32 th. 12 fou. 
For the 5 apparent Days betwixt the ſaid Fa- 
nuary the 6th and the ſaid January the 11th were 
longer than 5 Days of equal. Time by 1 min. 
27 ſec. 57 th. 17 fou. of equal Time ad Scheme 
2d Corollary]. But the 5 apparent Days be- 
Itwixt the ſaid January 11th and the ſaid Ja- 
Iuary the 16th were longer than 5 Days of "11 "if 
Equal Time, by no more than 1 min. 07 ie: 1 
; 25 th. 
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25 th. 5 fourths of equal Time; therefore ſub. 
ſtracting this leſſer Quantity out of the greater 
Quantity, we have the Remainder = 20 ſec, 
32 th. 12 fou. of equal Time, for the Difference 
by which the 5 apparent Days in the latter 

pace of Time were ſhorter than the 5 apparent 
dars in the former Space of Time. And con- 
ſequently the apparent Days forward from the 
faid 11th Day of January were decrediing yet 
more. 


In my 5th Scheme I ſhew the Places at Noon 
at Greenwich at the Beginning of the 21ſt aſtro. 
nomical Day of January (O. S.) in the Julian 
Year of Chriſt 1746 of apparent Time. 

So the Interval of apparent Time betwixt my 
radical Moment and the Noon on the ſaid 21ſt 
of January was 5 Julian Years and 21 Days of 
apparent Time. 

Then proceeding as in the 4th Scheme, in the 
2d Operation, we have the mean Anomaly = 
7 Sig. 4-03® n at the End 
of Interval of equal Time forward 

And in the 3d Operation we have the Equz: 
tion of the Orbit correſpondent = o Sig. ol 
03 min. $1 ſec. 09 th. 38 fourths. 

And in the 4th Operation we have the aſcen- 
ſional Difference = o Sig. 21* 50 min. 36ſec. 
43 th. 47 faurths. 

And the Equation of Time, to be added to 
the Interval of equal Time==5 min, 23 ſecond: 

67 th. 49 fourths. 0 

In the 5th Operation we have the Place of the 
Apogedin at the End of the Interval of apps 
rent Time * = 3 Sig. oo 20 min. . 29k 
21 th. 38 fou. : 


2 
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And in the 6th Operation we have the mean 
Anomaly = 7 Sig. 03* 14 min. 41 ſec. 16 th. 
;5 fourths, at the End of the Interval of ap- 

ent Time forward. 

And the Equation of the Orbit correſpondent 
20 Sig. 01* 03 min. 51 ſec. 22 th. 57 fou. 

Adding this to the middle Motion, we have 
the Place of the Sun's apparent Motion under 
12* 39 min. 02 ſec, oi th. 30 fourths of , at 
Noon at Greenwich, at the Beginning of the 21ſt 
aſtronomical Day of January (O. S.) in the Ju- 
lan Year of Chriſt 1746 of apparent Time. 


iſt CoroLL, Hence theſe 5 Julian Years and iſt Corollary, 
21 Days of apparent Time were longer than 5 
Julian Years + 21 Days of equal Time by 5 mi- 
nutes 23 ſec. 57 th. 49 fou. of equal Time, viz, $5 
by the Equation of Time in the 4th Operation, 17 
as in the 4th Scheme. f 1 
Then from this Equation of Time = 5 min. 160 
23 ſec. 57 th. 49 fou ſubſtracting 1 
The Equation of Time found in iſt Scheme 
4th Operation So min, 16 ſec. 07 th. 23 fou. 
we have the Rem. g min. 07 ſec. 50 th. 26 fou. #1 


which is the equal Time by which the 20 appa- 4; 
rent Days betwixt the ſaid Noon on the aſt 1 
aſtronomical! Day of January and Noon on the 1 
ſaid 2 1ſt aſtronomical Day of January in the ſaid | #1 


Year of Chriſt 1746, were longer than 20 Days 
of equal Time. 


2d Corort, Hence if a good Pendulum 2d Corollary, 
Clock, going according to equal Time, were ſet 
by a goed Sun-dial at Noon on the ſaid itſt of 
January, Then at Noon on anuary the 21ſt next 
following that Clock would be too faſt by 5 mi- 


nutes ©7 ſec. 30 th. 26 fou. of equal Time. 
Again, 
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280 Of the Motion Chap. VI. 
Again; from the Equation of Time in the 4th 
Operation = 5 min. 23 ſec. 59 th. 49 fourths, 
ſubſtrating the Equation of Time in the 4th 
Scheme, 4th Operation = 4 min. 38 ſec. 21 th. 
18 fourths, we have the Remainder o min. 45 ſe- 
conds, 36 th. 31 fourths, which is the equal 
Time by which the 5 apparent Days betwixt 
Noon on the ſaid January 16th and Noon on the 
ſaid January the 21ſt were longer than 5 Days 
of equal Time. 


zd Corollary, 3d CoRoLL. Hence the 5 apparent Days be. 
twixt Noon on the ſaid January the 16th and 
Noon on the ſaid January the 21ſt were ſhorter 
than the 5 apparent Days betwixt Noon on the 
faid 11th Day of January and Noon on the ſaid 
16th of January by 21 ſec. 48 th. 34 fourths of 
equal Time. 

For the 5 apparent Days betwixt the ſaid Ja. 
nuary the 11th and the ſaid January the 16th 
were longer than 5 Days of equal Time by im. 
o/ ſec. 25 th. 05 fou. | 4th Scheme 2d Corol- 
lary]. But the 5 apparent Days betwixt the ſaid 
January the 16th and the ſaid January the 211 
were longer than 5 Days of equal Time by no 
more than 45 ſec. 36 th. 31 fou. of equal Time. 

Therefore, ſubſtracting this leſſer Quantity 
out of the greater Quantity, we have the Re- 
mainder == 21 ſec. 48 th. 34 fou. of equal Time; 
for the Difference by which the 5 apparent. Days 
in the latter Space of Time were ſhorter than 
the 5 apparent Days in the former Space of 
Time. And conſequently the apparent Days 
forward from the ſaid 16th Day of January were 
decreaſing yet more again. 


In 


Sect. II. of the SUN. 


In my 6th Scheme I ſhew the Places at Noon | 
at Greenwich at the Beginning of the 26th aſtro- | 
nomical Day of Fanuary (O. S.) in the Julian 1 
Year of Chriſt 1746 of apparent Time. . 

So the Interval of apparent Time betwixt ; 
my ſaid radical Moment and the Noon on the 
ſaid 26th Day of January was 5 Julian Years 
and 26. Days of apparent Time. 

Then proceeding as in the 4th Scheme; in 
the 2d Operation, we have the mean Anomaly 1 
27 Sig. +08*+10'+08”+56"'4-21/ at the 1 
End of equal Time forward. . 

And in the 3d Operation we have the Equa- 1 
tion of the Orbit correſponding = o Sig. Tor? | q | 
b+11'452" +40" +39". | 14 

And in che 4th Operation we have the aſcen- 11 
ſional Difference oo Sign +26* +53/ +31 | 5 


TOO 2. 5 

And the Equation of Time to be added at the Equation of 
End of the Interval of equal Time = 5 minutes Time. 
52 ſec. 27 th. 39 fourths, which is the Equa- 1 
tion of Time, and muſt be added to the 5 Ju- ft: 
lian Years and 26 Days of equal Time, to give #1 
a Sum equal to thoſe 5 Julian Years and 26 Days An; 

id 


of apparent Time, becauſe the aſcenſional Dif- 
ference is > & m = [as in 1ſt Example SeR. 1. * 1 | 
Num. 7. 1ſt Caſe]. | 1 
In my 5th Operation we have the Place of the 4 1 
Apogæum at the End of the Interval of apparent Wl 
Time forward = 3 Sig. + 08* ＋ 20' +30" . {3 BY 
o2'4+-41""Eaſtward from W. 1 
And in the 6th Operation we have the mean 1 


Anomaly at the End of the Interval of apparent 
Time forward 2 Sig. TOS IO ＋23/ù＋-½4 


+ 49%. | 
| D d And 


20 


iſt Corollary, 


2d Corollary. 
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And the Equation of Orbit correſponding — 
o Sig. 01% 1 1'-+-53''+03" 4-19 

Then the Sun's middle Motion being=10 Sis. 
+ 16*4+-30'+5 34274530" Eaſtw. from 7, 
[in gth Operation; Ed | 
j The Sum of theſe two gives the Place of the 

un's apparent Motion under 17˙＋-E42 4460 

-20/"-agi" of , at Noon at 18 2. 
ginning of the 26th aſtronomical Day of January 
(O. S.) in the Julian Lear of Chriſt 1746 of 
apparent Time. 


iſt Cox oi. Hence theſe g Julian Years and 
26 Days of apparent Time were longer than ; 
Julian Years and 26 Days of equal Time by ; 
min. 52 ſec. 25 th. 39 fou. of equal Time, viz, 
by the Equation of Time in the 4th Operation, 
as in the 4th Scheme. | 

Then from this Equation of Time == 5 min, 
52 ſec. 27 th. 39 fourths, ſubſtracting the Equa- 
tion of Time in the 1ſt Scheme 4th Operation 
16 ſec. 7 th. 23 fourths, we have the Remainder 
==5/ 4-36" +20"' + 16”, which is the equal 
Time by which the 25 apparent. Days betwixt 
the ſaid Noon on the ſaid iſt aſtronomical Day 
of January, and Noon on the ſaid 26th aſtro- 
nomical Day of January in the ſaid Year of Chriſt 
1746 were longer than 25 Days of equal Time, 


d Cox oi. Hence if a good Pendulum Clock, 
going according to equal Time, were fer by x 
good Sun-dial at Noon on the ſaid 1ſt of 7« 


nuary, then at Noon on Fanuary the 26th next 


following, that Clock would be too faſt by ; 
min. 36 ſec. 20 th, 16 fou, of equal Time. 


Again, 


SQ. II. of the SUN. 
Again, from the Equation of Time found in 

the 4th Operation g min. 52 ſec. 27th, 39 

fourths, ſubſtracting & 

The Equation of Time found. in 5th Scheme, 

4th Operation = g min. 23 ſec. 57th. 49 fou. 
we have as 2: 
The Remainder = o min, 28 ſec. 29 thirds, 
50 fourths, which is the equal Time by which 
the 5 apparent Days betwixt Noon on the faid 
21{t of January and Noon on the ſaid 26. of Fa- 
mary were longer than 3 Days of equal Time. 


3d Conor. Hence the 5 apparent Days be- zu Corollary; 


twixt Noon on the faid January the 21ſt and 
Noon on the ſaid January the 26ch were ſhorter 
than the 5 apparent Days betwixt Noon on the 
ſaid 16th Day of January and Noon on the ſaid 
21ſt Day of January by 17 ſec. 6th. 41 fou. of 
equal Time. 1 4 


For the 5 apparent Days betwixt the ſaid Ja- 


mary the 16th and the ſaid Fanuary the 2 1ſt 
were longer than 5 Days of equal Time by 45 ſec. 
36 th. 31 fou. [| 5th Scheme, 2d Corollary } 
but the g apparent Days berwixt the ſaid Fa- 
nuary the 2 1ſt and the ſaid January the 26th were 
longer than 5 Days of equal Time by no more 
than 28 ſec. 29 th. 30 fourths of equal Time: 
Therefore ſubſtracting this leſſer Quantity out of 
the greater Quantity, we have the Remainder 
l/ ſec. ob th. 41 fourths of equal Time, for 
the Difference by which the 5 apparent Days in 
this latter Space of Time were ſhorter than the 
5 apparent Days in the former Space of Time. 

And conſequently the apparent Days forward 
from the 21ſt Day of January above ſaid were 
decreaſing yet more again. 


D d 2 In 


Fquation of 
Time, 


Of the Mottow Chap. VI. 


In my 7th Scheme I ſhew the Places at Noon 
at Greenwich at the Beginning of the 1ſt aſtro. 
nomical Day of February (O. S.) in the Julian 
Year of Chriſt 1746 of apparent Time. 

So the Interval of apparent Time betwixt my 
ſaid radical Moment and the Noon on the aid 
1ſt Day of February was 5 Julian Years and 32 
Days of apparent Time, 

1 hen proceeding as in the 4th Scheme, 

In the 2d Operation we have the mean Ano- 
maly = 7 Sig. 14*--04/-+58"-J-05'"-36"" at 
the End of the equal Time forward. 

In the 3d Operation we have the Equation of 
the Orbit correſponding == o Sig, Fo“ 
+454+25"04-41"", 

In the 4th Operation we have the aſcenſional 
Difference = 1 Sig. +02* 4+49' A“ +05" 

46, 
bo the Equation of Time to be added at 
the End of the Interval of equal Time forward 
z min. $58 ſec, 27 th. 08 fourths, which muſt be 
added to the 5 Julian Years and 32 Days of 
equa) Time to give a Sum equal to thoſe 3 Ju. 
lian Years and 32 Days of apparent Time, be- 
cauſe the aſcenſional Difference > Z M= 
[as in Sect, 1. 1ſt Ex. Num. 7. 1ſt Caſe]. 7 

In my «th Operation we have the Place of 
the Apogæum at the End of the Interval of ap- 
parent Time forward == 3 Sig. 08*4-20'-{-30/ 
£41" 4-59" Faſtward from v. 

In the 6th Operation we have the mean Ano- 
maly at the End of Interval of apparent Time 
forward=7 Sig. Eu 4“-＋os 1248.50 

And the Equation of the Orbit correſponding 


Do Sig +01%+20'445"4$5-46"'+31"", 


Then 


dect. II. of the Sun. 

Then the Sun's middle Motion being=1oSig, 
22 25/4+43"+ 40" 475" [ in 5th O ra- 

To en from Y. 8 
Ihe Sum of theſe two gives the Place of the 

Sun's apparent Motion under 23*+46/4-29/ 

+25"+ 18 of , at Noon at G, at the Be- 

ginning of the 1ſt aſtranomical ay of February 


(O. S.) in the Julian Year of Chrilt 1746 of ap- 
parent Time, 
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1ſt Cox ol, Hence theſe 5 Fuliau Years and iſt Corollary, 
32 Days ot apparent Time were longer than g 
Julian Years and 32 Days of equal Time by 5 
min. 58 ſec. 27 th. os fourths of equal Time, 
viz. by the Equation of Time in the 4th Opera- 
tion, as in 4th Scheme, 

Then from this Equation of Time = 5 min, 
58 ſec, 27 th. 08 fourths, ſubſtracting the Equa- 
tion of Time in 1ſt Scheme, 4th Operation, == 
o min. 16 ſec. 07 th. 23 fourths, we have 

The Remainder = 5 min. 42 ſec. 19 thirds, 
45 fourths, which is the equal "Time by which 
the 31 apparent Days hetwixt the ſaid Noon on 
the ſaid 1ſt Day of January and Noon on the 
ſaid iſt Day of Februnty were longer than 31 
Days of equal Time, 


2d Coro, Hence if a good Pendulum Clock, 24 Corollary, 
going according to equal Time, were ſet by a 
good Sun-dial at Noon on the ſaid 1ſt of Ja- 
mary, then at Noon on the ſaid 1ſt of Februar; 
next following, that Clock would be too faſt by 
5 min, 42 ſec. 19 th. 45 fou. of equal Time. 

Again, from the Equation of Time found in 
4th Operation = 5 min. 58 ſec, 27 th. 08 fou. 
ſubſtract N 

The 
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[ The Equation of Time found in 6th Scheme, 
j 4th Operation = 5 min. 52 ſec. 27 th. 39 fou. 
| we have 3 = 

| The Remainder o min. 05 ſec. 59 th. 29 fou. 
| which is the equal Time by which the 6 apparent 
| Days betwixt Noon on the ſaid 26th of Fanuar 
} and Noon on the ſaid iſt Day of Fe, were 
| longer than 6 Days of equal Time. 


34 Corollary. 3d Coror, Hence the Exceſs of the 6 appa- 
N rent Days betwixt Noon on the ſaid 26th of 
1 Jauuary and Noon on the faid 1ſt of Februar;, 
| above 6 Days of equal Time, was leſs than the 
[| Exceſs of the 5 apparent Days betwixt Noon 
| on the ſaid 21ſt of January and Noon on the 
| laid 26th Day of Janury, above 5 Days of 
| equal Time. | 
(| For the 5 apparent Days betwixt Noon on 
| the ſaid 21ſt of January and Noon on the aid 
| | 26th of January were longer than 5 Days of 
. equal Time by 28 ſec. 29 th. 50 fou. | 6th Sch. 
2d Corollary]; but the 6 apparent Days be. 
twixt Noon on the ſaid 26th of January and Noon 
on the ſaid 1ſt of February, were longer than 6 
Days of equal Time by no more than g ſe, 
[ 59 th. 29 fou. of equal Time; therefore ſub- 
(i ſtracting this leſſer Quantity out of the greater 
i Quantity of equal Time, we have the Remain- 
[| X der = 22 ſec. 30 th. 21 fou. of equal Time, for 
|| the Difference by which the Exceſs of the 6 ap- 
[| parent Days above 6 equal Days in this latte: 
Space of Time was leſs than the Exceſs of the 
5 apparent Days above 5 equal Days in tht 
former Space of Time. | 
And conſequently the 6 apparent Days for 
ward from Noon on the ſaid 26th Day of 7 
nuary were decreaſing yet more. | 
n 
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In like Manner, by proceeding to find by 
Calculation the Sun's apparent Places at Noon 
at the Beginning of the 1ſt, the 6th, the 11th, 
the 16th, the 21ſt, and the 26th aſtronomical 
Days of each ſucceeding Month of the Year, 
we lay the Foundation of calculating an Ephe- 
meris of the daily geocentric Motions of the Sun 
throughout the Julian Year of Chriſt 1746. 

The like may be ſaid of any other Julian year 
of Chriſt. 


Then for aſſigning the Sun's apparent Place 
at Noon on each intermediate aſtronomical 
Day of the ſaid Month of January, 
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1. Call the Sun's apparent Place as found by Num. 1. 


Calculation at Noon on the 


iſt =& 
6th _— 
11th Aſtronomical Day — 
16th of January D 
21ſt E 
26th — 
Call the Arch of the Ecliptick 
=B—-A;a 
==C EB —=;b 
DC sc 
—=F—E ge 


Call the Sun's apparent Place at Noon on the 
iſt aſtronomical Day of February next following 
=2d A. 

Then becauſe there are 6 intermediate Days 
betwixt Noon on the ſaid 26th Day of January 
and Noon on the ſaid 1ſt Day of February, I call 
the Arch of the Ecliptick =2d A—F=6f. 


Note, 


Num. 2. 
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Note, When in the Month in hand there are 
30 Days, then 2d A—F=5f. 
And when in the Month in hand there are 29 
Days, then 2d A—F=4f. 
And when in the Month in hand there are 23 
Days, then 2d A—F==3 f. 


2, Here B under 29*-24/+-5 "30-24! 
of vw [2d Sch. 6th Operation]. 


And A under 22*+19+32+54+15 of v 
[ 1ſt Sch. 6th Operation]. 


So B-A==5*+05+24+36+12 
=65968572""=5 a. 

So a=131937 14 4,4=1*%+01/04"+55" 
LE” n. 


Then to A under 22*-19+3 2454-15 0 of x 
on the 1ſt Day 


Adds: = I Toi oA 


—ę— _— 


Sum = 23 ben bd Bt 29,4 


of vy=apparent Place on 2d D 
Hereto add . r 


Sum == 24%þ21+424-44+43,8 of ! 
—apparent Place on 3d Day 


Hereto add a = 1*o1+04+55+144 


Sum == 25*%422+47+39+58,2 of x 
—apparent Place on 4th Da 


Hereto add a = 1%þ01+04+55T144 


Sum = _ 26%b23+ 52+ 35+12, 6 oft 
—apparent Place on 5th Day 


Hereto add a =1*F01F04T55T144 


Irena 


dum = 27 *+-24-+57430-+27 of « 
—app-rent Place on 6th Day. 


3. Hen 
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3. Here C under 2%+30H+1 o 817 O04 Num. 3. 1 ö 

of = [3d Sch. 6th Operation]. T9100 1 
And B under 27 —＋ 24+ 57+30+27 of vp ] i 

So C-B=35*05'+13"+20"+37"" 3.3 
65928037 '=5 b. 

So 95 2 13185607 K — 1 ＋ 01/240“ 
=07"", 4=b. 


„ 
— A : 
* "_ FY ah * _—_— — 
— 


— —_— — 


— 


Then to B under 25% þ24'+57"+30"'+27"" 
of Y on 6th Day 


Add b = 1*+01402440+07,4 | 1 


Sum under 28*+26-+00--104 34,4 of W on f 
7th Day a 


Hereto add b = 1*þ01+02+40+07,4 10 1 


—— 


# 4 

BY 1 "MF 
; 4 

, 3 

# 


Sum under 29*þ-27+024-50+41,8 of w on 
8th Day 


Hereto add b == 1*+01+Fo2+40+07,4 


1 


—_— — 


nn 


3 

| 8 85 115 

Sum under 0428+05+30449,2 of ® on ꝗth {0 
Day 169 
Hereto add b = 1+01+02--40-+07, 4 W 
- 5s 6 | 1 
Sum under 14+29+08+10+56,6 of = on 10th , : 
Day ty f N 
0 Þ v 
Hereto add b=14014+024404+07,4 f 


q ** under 2+30+10+51-+4 of on 11th 
ay. 5 
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4. Here D under 7 *+34+38" +00” 42g 
of [Ath Sch. 6th Operat.] 


And C under 2* + 3o + 10"+g1"Þ 94" 
of =; 


So DCS YS O YO]. =5c 
==65 76 I 764% 

So = = 43 1522352"",8=1%+ 00'-+5 3" b2 5 
+5 5 2½½ 8 


— wa . lems — 4 1 


— 


Then to C 8 c, and to that Sum add- 
ing c, and to that Sum adding c, and to that 


Sum adding c again, and again adding e to the 
laſt Sum, 


We have the Sun under 


. Hl 

3 +3 I +04+ 16-7368 of z3 on the 12th Day 
4+31+574+42-+49,6 of = on the 13th Day 
5432-+51-+08-+42,4 of & on the 14th Day 
6+34+44+34+25,2 of * on the 15th Day 
eee of = on the 16th Day 


4 Here E under 12*+39/-+ 02 +0130" 
5 TOS Or eit 
” And Dunder 7434+ 39%þ 00-28" 
So E = D=5; oo“ 
De d 
+ ph 1315009 Art OTF 0+ 004-5248" 
+18 2, 4. 


* — 


— 


Then to D 8 d, and to that Sum add- 
ing d, and to that 1 adding d again, and 
again to the laſt Sum adding d. 


1 We 


Sect. II. of the Sun. 
We have the Sun under 
17 {ll 1774 


$4-35+304-48--40,4 of ® on 17th Day 
9+36+23+364-52,8 of * on 18th Day 
HAS He 5,2-of = on 19th Day 
380 17,6 of = on 20th Day 


1 Ee Lorber ze of : on 21ſt Day. 


* 


— 


6. Here F under 17˙＋¼DHiÜ 24/30 ＋59“ Num. 6. 


of & [6th Sch. 6th Operat. J. 


* E under 12.39 TO foi“ 30“ 
of 


So rn gf 
==b65608159""=5x; e. 


151 8 13121631", 8 = 1*-p00'4-44"+ 53" 
51% 8 re. 


th 


Then to E 3 e, 44 to that Sum ad- 
ing e, and to that Sum adding e again, and 
again to the laſt Sum adding e, 


We have the Sun under 


mM aa 


1343944645 5 ＋21, 8 of = on 22d Day 
14440+13+49+13,6 of on 23d Day 
154+41+16+43+05,4 of * on 24th Day 
16+42+01+364-57,2 of * on 25th Day 
174+42+46+30+49 of ® on 26th Day. 


7. Here 2d A, under 23*+46'+29"+27" Num. 5. 


18" of x [7th Sch. 6th Operat.] 
And F under 17*+42'+46"—+30""+49 


of 3 
X Ee 2 So 
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So 2d A—F o 3+42+ 36% 290%. 
==78562589""—=6f 
So f 13093764, 833 &c. = 1*þo00'-37" 
—og'"'4-24",833 &c.=f. 


— — — 


nnn. 


Then to F adding f, and to that Sum adding 
f, and to that Sum adding f again, and again 
to the laſt Sum adding f, 

We have the Sun under 


© / Po 

184-43--23+40413,833 &c, of = on 25th 
Day of January 

19+44+00+49-5-38,666 &c. of * on 28th 


Day ol January 


20+44+37+59+03,499 &c. of & on 29th 


Day of January 


21+45+15+084-28,332 &c. of = on Zoth 


Day of January 


224-454-52+17+53,165 &c. of = on 3 iſt 


Day of January 


23446 ＋-29＋27＋17,998 &c. of æ on iſt 
Day of February. 


Hereto I ſubjoin a SYNOPSIS of the Sun's 
Daily Geocentrick apparent Motions, and of 
the Differences betwixt the Clock and the Sun- 
dial, throughout the Month of January, in 
the Julian Year of Chriſt 1746. 

The Days of the Month proceed according to 
the Old Style, | 
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Sun's Daily Geocen-| 
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| 
12 ict even With @ 
Clock too faſt by |. 
Im. 40 fc. 51 th. 33 f. 3d Sch. 
2d Cor. 
Imi. 14 le, 48 th. 5o1.[3d Sch. 
2d Cor. 
4 mi. 22 fe. 13 th. 55 f. ath Sch. 
2d Cor. 
[5 m1. 07 le. 50 th. 26 f [5th Sch. 
2d Cor. 
5 mi. 36 Tc. 20 th, 16 t.[6th Sch. 
| 2d Cor. 
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FEBRUARY, 19146. 


un' Daily Geocen- 
F trick Motion. {| {| 
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I come now to lay down a Method for deter- zu Sect. 


mining the Moment of apparent Time of the 
Sun's apparent Ingreſs into any of the Signs, or 
Points, of the Ecliptick. X 


Let it be required to determine the Moment Preamble. 


of Time apparent of the Sun's apparent Ingreſs 
into the Sign 7, in the Julian Year of Chriſt 
1746, 

I begin my Account at the Radix of the Ju- 
ian Year of Chriſt 1741, of apparent Time at 
Greenwich ; at which Moment 
The Apogzum of the Sun's Orbit was 2 Sig. 

08*+16'+16"+37""+20”"' Eaſtward from . 


The Place of the Sun's middle Motion was 9 Sig. 
21*+05+33+21+54 Eaſtw. from Y. 

The Place of the Sun's appar. Motion was 9 Sig. 
21*+-31+30+36-+39 Eaſtw. from Y. 

The Sun's right Aſcenſion was 9 Sig. 
23*+16+07+5 3+16 Eaſtw. from Y. 


1, Betwixt the radical Moment and the Mo- 
ment of the Sun's apparent Ingreſs into the Sign 
in the Julian Year of Chriſt 1746, there were 
5 tropical Years according to equal Time, and 
ſo much equal Time over and above as was taken 
up betwixt the End of the 5 tropical Years and 
the Moment of the Sun's apparent Ingreſs into 
the Sign V. 

Now in 1 tropical Year there are 365 Days 
5 Hours 48 Minutes 57 Sec. | Chap. 1. Sect. 2. 
Num. 2. ], or 1 Julian Year 5 Hours 48 Min, 
57 Sec. So that in 5 tropical Years, by the Ad- 

dition of 1 Day every 4th Year, there are 5 J. 
Wlcars 5 Hours 4 Minutes 45 Sec, And theſe 
Years, 


ET 
— — 
* — * . 
= 
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Years, Hours, &c. are to be accounted as of 
equal Time. MN 
Then the Sun's middle Motion under the 
Ecliptick in a tropical Year = one entire Revo- 
lution of the Sun from ſome one Point of the 
Ecliptick to the ſame Point of the Ecliptick again 
from Chap. I. Sect. 2. Num. 2. and from Sec. 
6. Num. 10. |. | 
So that whatſoever Point of the Ecliptick the 
Sun was under at the Beginning of any Number 
of tropical Years according to the middle Mo. 
tion, the ſame Point of the Ecliptick, according 
to the middle Motion, the Sun will be under at 
the End of that Number of tropical Year 
again. | 
Conſequently, whereas at the Beginning of 
thoſe 5 tropical Years (whereas at the radical 
Moment) the Sun was under 21*405'-+33"4 
21-54" of , according to the middle Mo- 
tion [ Preamble] at the End of thoſe 5 Jul 


Years 5 Hours 4 Min. 45 Sec. of equal Tine 
forward, the Sun will be found to be under 
21*+05'+33"T+21'"4-54"" of , according to 
the middle Motion again, or to be diſtant 9 Si, 
+21*.4 05/+33"+21'"7+ 54 Eaſtward fromy. 


2, Then in thoſe 5 Julian Years 5 Hour 
4 Min. 45 Sec. the Sun's Apogæum will har 
moved Ealtward under the Ecliptick = 4 min, 
9 ſec. 53 th, 36 fou. 


So adding this to the Place of the Sun's Ape 
gæum at the radical Moment, we have tt 
Sum for the Place of the Sun's Apogæum 1 
the End of thoſe 5 Julian Years 5 Hours 4 Mi 

acts 
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nutes 45 ſec. forward = 3 Sig. 08* 20 min, 26 
ſec. 30 th. 56 fourths Eaſtward from , viz, 
at 5 hours 4 min. 45 ſec. of equal Time, on the 
z iſt aſtronomical Day of December (O. S.) at the 
End of the Fulian Year of Chriſt 1745 ot equal 
Time, 

So from the Place of the Sun's middle Motion 
under the Ecliptick, at the radical Moment, viz. 
from 9 Sig. 21* o5 min. 33 ſec. 21th. 54 fou. 

Subſtracting the Place ot the Apogæum = 
2 Sig. $8* 20 min. 26 ſec. 30 th. 56 fou. 

We have the Remainder S the mean Anoma- Mean Ang- 
ly at 5 hours 4 min. 45 ſec. of equal Time on maly. 

the ſaid 31ſt Day of December in the ſaid Year 

1745 = 6Sig. 12* 45 min. ob ſec. 5oth. 58 

fourths, 


3. Equation of Sun's Orbit correſponding = 
o Sig. oo* 25 min. 48 ſec. 57 th. 15 fourths. 

For Equation to 6 Sig. 13˙— Equat. to 6 Sig. 
12 2430015 fourthS=D. 

And the prime Scruples, Cc. annexed in the 
mean Anom. 9744638 fourths. 

And as 1* (12960000 fourths) : D (430015 
fourths) : : So the Scruples annexed (9744658 
fourths) : 323329 fourths= 1 min. 29 ſec. 48 
th. 19 fourths ; 

To this adding the Equation to 6 Sig. 12? 
=24 min. 19ſec. o8 th. 26 fourths; 

We have the Sum — 25 min. 48 ſec. 57 th, 
15 tourths—Equation correſponding to the mean 
Anomaly above. 
Then becauſe the mean Anomaly > 6 Signs. 
: adding this Equation of the Orbit to the Place of 
che Sun's middle Motion in Number 1. above; 
. We have the Sum = 9 Sig. 21 31 min. 22 
Wc. 19 th. og fourths Eaſtwarq from , or un- 
1 FF der 


J 
v 
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Sun's appa- der 219 31 min. 22 ſec. 19 th. 09 fourths of * 

rent Place at for the Sun's apparent Place at 5 Hours 4 min, 

* _ 2 45 ſec. of equal Time on the ſaid 3 1ſt Day of 

trop. Far December in the Julian Year of Chriſt 1 745 
[ Chap. 4. Sect. 1. Num. 7.]. 


4. So from the Beginning of the Sign Y, ſub. 
ſtracting the Sun's apparent Place = 21* 31 mi. 
22 ſec. 19 th. o fourths of w, we have the Re. 
mainder = 2 Sig. 05* 28 min. 37 ſec. 40 th, 
31 fourths = Arch of the Ecliptick under which 
the Sun moved by its apparent Motion betwixt 
the 31it aſtronomical Day of December (O. 8.) 
at 5 Hours 4 min. 45 fec. of equal Time in the 
Julian Year of Chriſt 743, and the Moment at 
which the Sun came to the Beginning of the 
Sign Y in the Julian Year of Chriſt 1746, of 
equal Time at Greenwich. 


5. Then I find, by my Tables, that whill 
the Sun was paſling by its middle Motion under 
the Arch of the Ecliptick = 2 Sig. 08* 28 min, 
37 ſec. 40 th. 51 fourths; that is to ſay, during 
the Space of 69 Days 11 Hours 23 min. nearly, 
the Apogæum of the Sun's Orbit moved Ealt- 
ward =9 ſec. 30 th. 25 fou. nearly. 

And the Quantity of the Motion of the Apo- 
gæum in the Space of Time whilſt the Sun was 
paſſing under this Arch of the Ecliptick by is 
middle Motion being inconſiderably different 
from the Quantity of the Motion of the Apo- 
gæum in the Space of Time whilſt the Sun ws 
paſſing under this Arch by its apparent Motion; 
therefore adding this Motion of the Apogzun 
to the Place of the Sun's Apogæum at the End 
of the 5 Julian Years 5 hours 4 min. 45 ſec. d 

equal Time, we have che Sum == 3 Sig. of 
3 20 min. 
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20 min. 36 ſec. o1 th. 21 fou. Eaſtward from 
for the Sun's Apogæum, nearly, at the Mo- 
ment of equal Time at which the Sun was come 
by its apparent Motion to the Beginning of the 
Sign , in the Year 1746. 

So ſubſtracting this lace of the Apogæum 
from the Place of the Sun's apparent Motion ar 
the Moment at which the Sun was come to the 
Beginning of the Sign , to the Point m of its 
Orbit in the Angle B T m not exceeding Angle 
BT „, iſt Fig. for Ch. IV. Sect. 1. Numbers 
3, 4, Cc. we have the Remainder = 8 Signs 
21* 39 min. 23 ſec. 58 th. 39 fourths for the 
true Anomaly at the Moment of the Sun's come- 
ing to the Beginning of the Sign Y of equal 
Time | In 2d Note ſubjoined to Ch. IV. Sect, 
1, Num. 8.]. 

So the true Anomaly being > 6 Signs, we 
have the mean Anomaly at that Moment == the 
true Anomaly — the Equation of the Orbit cor- 
reſponding thereto [by the Reverſe of Chap. IV. 
Se, 1. Num. 7.] 

And for finding the mean Anomaly corre- 
ſponding hereto, by examining my Tab'e of 
the Equations of the Sun's elliptical Orbir, | 
find that the mean Anomaly required was - 
8 Sig. 19 and = 8 Signs 20“. 

For putting the mean Anomaty = 8 Signs 
19 oo min. 00 ſec. oo th. oo fourths, we dave 
the Equation of Orbit correſponding o Sign 
0152 min. 12 ſec. 34 th. 07 fou. 

And we have the Sum of theſe = 8 Sig. 20" 
52 min. 12 ſec. 34 th. 07 fourths = true Ano- 
maly correſponding to 8 Sig. 19". 

This is < the true Anomaly given by 477 mi. 

11 ſec. 24 th. 32 fourths. 
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And putting the mean Anomaly = 8 S'gns 
20* oo min. ©o ſec. oo th. oo fourths, we have 
the Equation of Orbit correſponding o Sign 
o1* 52 min. 30 ſec. 58 th. 05 fourths, 

And we have the Sum of theſe 8 Sig. 210 
52 min. 30 ſec. 58 th. og fourths = true Ano- 
maly correſponding to 8 Signs 20), 

T his is > the true Anomaly given by 13 min, 
66 ſec. 59 th. 26 fou. 

6. Now in putting the mean Anomaly —=8 Sig, 
20% we have the true Anomaly bigger than it 
ſhould be by 2833166 fourths, which I call b; 

And in putting the mean Anomaly = 8 Sig. 
19?, we have the true Anomaly leſs than it ſhould 
be by 10193072 fourths, which I call a, 

And 8 Sig. 20˙—8 Sig. 19*== 12960000 fou. 
This I call D. 

Let D be divided into two Parts, ſo as that 
a proportional Part of it ſhall correſpond to t, 
which Part I call x. 

So the remaining Part correſponding to a ==! 
— * 

Then ſay, As b: a:: So x: D- x. Soax 
==b D- bx. 


So a xbx —= b D. So x = 2 
a b 
Where b D = 3671783 1360000. And agb 
2 13026245 fourths. 
So . = 28,8758 fou.—13 min. 02 ſet. 


a- b 

59 th. 18 fou.— x. 

ANY D—x==46 min. 57 ſec. oo th. 42 fourth 
=D. 

So from the bigger mean Anomaly 8 Sign 
20” CO min. OO ſec, oo th. oo fourths. | 

Subſtracting x = o Sig, 00? 13 min, 02 {ec 
59 ch. 18 fou. | 


We 
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We have the Remainder —=8 Sig. 19* 46 mi. 
57 ſec. oo th. 42 fou. for the mean Anomaly 
correſponding to the true Anomaly given above 
[Num. 5. J. 

And we have the Equation of the Orbit cor- 
reſponding to this mean Anomaly = 12 52 min. 
26 ſec. 57 th. 58 fourths, as will be found by a 
like Proceeding, as is uſed in Num. 3. above. 

And adding this Equation to the mean Ano- 
maly=8 Sig. 19® 46 min. 57 ſec. oo th. 42 fo. 
we have the Sum = 8 Sig. 21* 39 min. 23 ſec. 
58 th. 40 fourths — nearly to the true Anomaly 
found above in Num, 5. 

. | 

So to the leſſer mean Anomaly 8 Sig. ＋ 1 9® 
Too oO o Soo", 

Adding D—x = 46'-57"-00'4-42""; 

We have the Sum = 8 Sig. 199 46' 57” 00” 
42 the mean Anomaly correſponding to the 
true Anomaly given above in Num. 5. 

To this mean Anomaly, adding the Diſtance 
of the Apogæum Eaſtward from y at the End 
of the Interval of equal Time forward = 3 Sig. 
+08%?+20/+36"+o1"+21'" [Num. 5.], 

We have the Sum = 11 Sig.4+28*4-07'-4-3 3/ 
Toa“ og“! Eaſtw. from the Beginning of the 
Sign y, according to the middle Motion at the 
Moment of equal Time at which the Sun was 
come to the 1ſt Point of the Sign , according 
ta its apparent Motion. 

Out of this, ſubſtracting the Sun's middle Mo- 
tion under the Ecliptick, at the End of the 3 
| tropical Years = 9 Sig.21*+05'-+33"+21'"” 
54“ [Num. 1.]; 
Me have the Remainder = 2 Sig.07*-0;' 
59 ＋＋ Hog“ = Sun's middle Motion under 
the Ecliptick in the Interval of equal Time he- 
twixt 
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twixt the End of the 5 tropical Years and the 
Moment at which the Sun was come to the 16 
Point of the Sign v, according to apparent Mo- 
t10Nn, 


7, Here 2 Sig. +07*o1'+ 59” 40" og” 
86877 50809”. 

And in 365 Days equal Time, Sun's middle 
Motion in Orbit = 4662324722"",7958895-- 

Mot. of Sun's Apog.= 179803", 5464483— 
[ Chap. IV. Sect. 1. Num. g.] 


So in 365 Days, Sun's middle Motion under 
Ecliptick=4662504526,3423380. Then ſay, 

As 4602504520”, 34+ : 365 Days 
(113529600000 fourths) :: So 868750809" ; 
211536037769 fourths = 68 Days oo hours 13 
min. 30 ſec. 29th. 29 fourths. Then 

Adding hereto oo Days og hours 04 m. 45. 

We have the Sum = 68 Days 05 hou. 18 min. 
15 ſec. 29 th. 29 fourths for the equal Time 
taken up betwixt Noon on the Beginning of the 
31ſt aſtronomical Day of December, at the End 
of the Julian Year of Chriſt 1745 of equal Time, 
and the Moment of equal Time taken up during 
5 Hours 4 min. 45 ſec. and during the Sun's 
Paſſage Eaſtward by the middle Motion under 

2 Sig. + 09* + or” + 59” + 40”'+09"" of the 
Ecliptick. - 

And the End of this equal Time forward fron 
Noon on the ſaid 31ſt Day of December in thi 
ſaid Julian Year of Chriſt 1745, was on the gti 
aſtronomical Day of March at 5 Hours 18 min. 
15 ſec. 29 th. 29 fourths, in the Julian Year 
Chriſt 1746 of equal Time. 

Then becauſe the true Anomaly > 6 Signs [# 


in Num. 5 above] to the Place of the Sun's = 
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dle Motion found above, in Num. 6. at the End | 1 

of the Interval of equal Time forward = 1 t Sig. We 

+28*+07'+33/+02/'403"" Eaſtw. from W, 11 

Adding the Equation of the Orbit, in Num. 6, ba 

==00 Sig. + 01* + 52/ + 2604-57" '+ 58", we 

have the Sum = 12 Sig 00*4+00'004J-00 

+01" Eaſtward from the 1ſt Point of , for 

the Place of the Sun's apparent Motion on the 

ſaid gth Day of March at 5 Hours 18 min. 15 

ſec. 29 th. 29 fou. of equal Time | Ch. IV. Sect. 

1. Num. 7.}. 
And the Sun's right Aſcenſion correſponding 

to this apparent Place of the Sun; viz. to 30“ 

of & = 12 Sig. +00*+00/+od" Loo” bod”, 6 
And from the right Aſcenſion = 12 Sig. +00* [ 

+00'400"+o00"/--00"", ſubſtracting the right 14 

Aſcenſion at the radical Moment = 9g Sig. 237 bY: 

| +16'+07/+53 th. 16%, 4% 

We have the Remainder = 2 Sig. +06*+43' | 

+52/4+06"4-44"", which is the aſcenſional 

Difference [Ch. V. Sect. 1. Num. 13. iſt Inſt, 1ſt 

Caſe]. 


8. Then working as in Sect. 1. iſt Example, 
iſt Operation, I find the Sun's middle Motions 
under the Ecliptick in the 5 Julian Years 68 
Days 5 Hours 18 min. 15 ſec. 29 th. 29 fou. 
of equal Time, to be — 2 Sig. +07*+02'+5 9" 

= +40'/+ 09" above the intire Revolutions; this 


is z m ＋ [Ch. V. Sect. 1. Num. 14. ]. 5M +3. 
S Here the aſcenſional Difference < f m + Ly 


by 19'4-07"+33/"+25"". And the equal Time 
taken up whilſt this Arch of the Equinoctial was 
rolling Weſtward by the diurnal Motion under 
the Semimeridian of G was =1 min. 16 ſec. 17 
th. 
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th. 42 fou. of equal Time [by my Table of equal 
Time, Sc.] 

This is the Equation of Time, which, becauſe 
the aſcenſional Difference < E m, + =, muſt be 


ſubſtracted from the gth aſtronomical Day of 
March aforeſaid, at 5 Hours 18 min. 15 ſec, 
29 th. 29 fou. of equal Time in the Julian Year 
of Chriſt 1746, to give a Remainder = the th 
aſtronomical Day of March (O. S.) at 5 Hours 
16 min. 59 ſec. 11 th. 47 fou. of apparent Time 
at Greenwich, in the Julian Year of Chriſt 1746, 
at which Moment of apparent Time the Sun 
was come to the Beginning of the Sign T ac- 
cording to its apparent Motion [ Sect. 1. 1ſt Ex- 
ample, Num. 7. 2d Caſe]. 

By the like Method may the Moment of ap. 
parent T ime be determined of the Sun's apparent 
Ingreſs into any of the Signs, or Points, of the 
Ecliptick in its Aſcent from the Perigzum to 
the Apogæum in any Year, reſpect being had to 
the 2d and 3d Notes above ſubjoined to Num- 
ber 8, in Chap. IV. Sect. 1. 

Ler it be required to determine the Moment 
of apparent Time of the Sun's Ingreſs into the 
Sign = in the Julian Year of Chriſt 1746. 

begin my Account at the Radix of the Ju. 
lian Year of Chriſt 1741. of apparent Time at 
Greenwich, at which Moment 

The Apogæum of the Sun's Orbit was 3 Sig: 
+08*%+16'+16'+37 +20". 

The Place of the Sun's middle Motion was 
9 Sig.+21%þ05+33+21+54. 

The Place of the Sun's apparent Motion was 
9 Sig.+21*+314+3o0+36+39, each Eaſtwarl 
trom Y [Sect, 1, 3d Example]. 


The 
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The Sun's right Aſcenſion was=9 Sig. L230 
416/ 4094 534-16", | 

By the Reaſonings uſed in the firſt three Num- 
bers of the 1ſt Example, at 5 Hours 4 min. 45 
ſec, of equal Time, on the 31ſt aſtronomical 
Day of December (O. S.), at the End of the Ja- 
lian Year of Chriſt 1745 of equal Time, 

The Apogzum of the Sun was 3 Signs +08? 
420/--2 6''+30"'+ 56. 

The Sun's Place according to the middle Mo- 
tion was 9 Sig. +21%+05/+337"+21"'+; 4", 

The Place of the Sun's apparent Motion was 
g Sig.--21*+-31'4-22/+19/'4+09""", each Eaſt- 
ward from Y. 


4. So from the Beginning of the Sign =, 
ſubſtracting the Sun's apparent Place = 21* 
+31/+22/4 1909! of V, we have the Re- 
mainder =8 Sig. 08*J-28'4-37"+40" 4-51 
Arch of the Ecliptick under which the Sun by 
its apparent Motion paſſes betwixt the 3 f ſt aſtro- 
nomical Day of December (O. S.), at 5 Hours 
+4 min. 45 ſec. of equal Time, in the Julian 
Year of Chriſt 1745, and the Moment at which 
the Sun was come to the Beginning of the Sign 
=, in the Julian Year of Chriſt 1746 of equal 
Time at Greenwich, 


5. Then I find, by my Tables, that whilſt 
the Sun was paſling by its middle Motion under 
the Arch of the Ecliptick — 8 Sig. +08%*-+28/ 
+37'4+40"+51"" there were taken up 252 
Days-+2 Hours + 17 min. + 23 ſec. +51 thirds 
45 tourths of equal Time nearly; and that during 
this Space of equal Time the Apogzum of the 
Sun's Orbit moved Eaſtward=34"++29/'-+ 46" 


nearly, 
G g So, 
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So, for the like Reaſon given above in 1ſt 
Example, Num. 5. adding this Motion of the 
Apogzum to the Place of the Sun's Apogzum 


Angle TTA. at the End of the 5 Julian Years 5 Hours 4 min, 


True Ano- 
maly. 


45 ſec. of equal Time, we have the Sum- gz Sig, 
4-822 1'+01'—00'"4-42' Eaſtward from + 
for the Place of the Apogæum of the Sun, near- 
ly, at the Moment of equal Time at which the 
Sun was come by its apparent Motion to the Be- 
ginning of the Sign = in the ſaid Year 1746, 
viz, for the Angle TA in the 1ſt Fig. for Ch, 
IV. Sect. 1. Num. 4. | 

So ſubſtrafting this Angle y TA from th: 
Sun's apparent Diſtance from yy when it vas 
come to the Beginning of the Sign a, we have 
the Remainder = 2 Sig.-21%*438'45-58"4-59" 
+ 18” for the Sun's true Anomaly at that Mo. 
ment 1 in iſt Note ſubjoined to Num. 8. in 
Chap. IV. Sect. 1.]. 

So the true Anomaly being < 6 Signs, we 
have the mean Anomaly at that Moment == the 
true Anomaly + the Equation of the Orbit cor- 
reſponding thereto [by the Reverſe of Chap. IV, 
SeR. 1. Num. 5.] 

And for finding the mean Anomaly corte. 
ſponding hereto, by examining my Table of the 
Equations of the Sun's elliptical Orbit, I find 


that the mean Anomaly required was > 2 Signs 


+230 and 2 2 Signs 24“. For, 

Putting the mean Anomaly — 2 Sig. E235 
oO ο , we have the Equation 
of the Orbit correſponding = o Sig.+01*7-52 


+364 51 +05. 


Subſtract this from mean Anomaly, we have 
the Remainder for the true Anomaly correſpond: 
ing to 2 Sig, + 23* = 2 Sig.21%+07'+23"t 
og” - 5 "ag | 


This 


* 
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This is < the true Anomaly given by 31“ 
4-35"+50"423"', viz. by 6825023”'. And 

Putting the mean Anomaly = 2 Signs 4-24* 
+ o00'-o00'400 +00", we have the Equation 
of the Orbit correſponding = o Sig. OI 52/ 
+52" +23"'4-24"", 

Subſtract this from mean Anomaly, we have 
the Remainder for the true Anomaly correſpond- 
ing to 2 Sig. 24 = 2Sig.22*+07+074-36 


8 | 
This is > true Anomaly given by 28 To“ 


—+37"-+18"", viz. by 6079038 /. 


6. Now in putting the mean Anomaly=2 Sig. 
＋24, we have the true Anomaly bigger than 
it ſhould be by 6079038”, which I call b. 

And in putting the mean Anomaly = 2 Signs 
—+23*, we have the true Anomaly leſs than ic 
ſhould be by 6825023”, which I call a. 

And 2 Sig.4-24*%—2 Sig.4-23*=1 2960000”, 
This I call D. 

Let D be divided into two Parts, ſo as that a 
proportional Part of it ſhall correſpond to b, 
which Part I call x. So the remaining Part cor- 
reſponding to a = D—x. Then ſay, As b: 


: Dx SOD dx. Soar 
b D 


b x—b D. So & — ors” te 
Where b D 7878433 2480000. And ab 
=12904061 fourths. 
So = = 6105390/4,58 + = 28 minutes 
15 ſec. 56 th. 30% 58 == x. | 
And D—x==31 min. 44 ſec. 03 th. 29”, 42— 
So from the bigger mean Anomaly = 2 Sig. 


24% oo min. oo ſec, oo th. oo fourths, 
G g 2 Sub- 
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Subſtracting x =o Sig, oO 28 min, 15 ſec, 
56 th. 30,58+, 
We have the Remainder 2Sig. 23*+31+,, 
+03+29,42 — for the mean Anomaly corre. 
ſponding to the true Anomaly given in Num. ;, 
above. 

And we have the Equation of the Orbit cor. 


reſponding to this mean Anomaly = 1* 52 min, 


45 ſec. o4 th. 11,42— 
For Equation to 2 Sig. 24 Equat. to 2 Sig, 
＋23˙ 255939 fo. . ; 
And the prime Scruples, Fc. annexed in the 
mean Anomaly==68 5 4609,42— 
And as 1* { 12960000 fo.) : D (33939 fo.): : 


So the Scruples annexed (6854609/”/,42—) ; 


29586,42— = 8 ſec. 13 th. 06,42—To this 
Adding the Equation to 2 Sig. + 2310 


-52 min. 36 ſec. 51 th. 05 fou. 


We have the Sum = 1* 52 min. 45 ſec. 04 th, 
11,42 — = Equation of the Orbit correſpond- 
ing to the mean Anomaly above. 

So from the bigger mean Anomaly = 2 Sig, 
24? oo min. oo ſec. oo th. oo fou. 

Subſtracting x = o Sig. 00? 28 min. 15 ec, 
56 th. 30 fourths, 5 84- 

We have the Remainder =2 Sig. 23* 31 min, 
44 ſec. 03 th. 29 fourths,42-— for the mean Ano- 
maly correſponding to the true Anomaly found 
above [ in Num. 5. ]. 

For from this mean Anomaly = 2 Sig. 23* 
31 min. 44 ſec. 03 ih. 29 fourths,42 

Subſtracting Equation of Orbit = © Sig. 01* 
52 min. 45 ſec. 04 th: 11 fourths, 42, 

We have the Remainder = 2 Sig. 219 38 mi. 
58 ſec. 59 th. 18 fou. the true Anomaly found 
above [in Num. 5. J. 

Then 
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Then to this mean Anomaly = 2 Sig, 23% 
31 min. 44 ſec. 03 th. 29 fourths, 42 

Adding the Diſtance of the Apogæum Eaſtw. 
from Y at the End of the Interval of equal 
Time forward = 3 Sig. 08® 21 min. oi ſec. oo th. 
42 fourths [ Num. 5.]; 

We have the Sum = 6Sig. o1 52 min. 45 
ſec. 04 th. 11 fourths,42 Eaſtward from the Be- 
ginning of the Sign Y for the Place of the Sun's 
middle Motion under the Ecliptick at the Mo- 
ment of equal Time at which the Sun was come 
to the 1ſt Point of the Sign according to its 
apparent Motion. 

Out of this ſubſtracting the Sun's middle Mo- 
tion under the Ecliptick at the End of the 5 tro- 
pical Years forward from the radical Moment 
==9 Sig. 21* 05 min. 33 ſec. 21 th. 54 fourths 
Num. 1. |, we have the Remainder 8 Sig. 10˙ 
47 min. 11ſec, 42 th. 17 fourths,42== Sun's 
middle Motion under the Ecliptick in the Inter- 
val of equal Time, betwixt the End of the 5 
tropical Years, and the Moment at which the 
Sun was come to the 1ſt Point of the Sign =, 
according to apparent Motion, 


7. Here 8 Sig. 109? 47 min, 11 ſec. 42 th. 
17 fourths, 42=3250294137 fourths,4.2. 

And in 365 Days of equal Time Sun's middle 
Motion under Ecliptick = 4662504526 fourths, 
3423380 [1ſt Exam. Num. 7.] 

Then ſay, As 4662504520"',34 : 365 Days 
(113529600000 fourths) :: So 3250294137“, 
42 : 79142999480 fourths—2 54 Days 10 hours 
42 min. 46 ſec. 31 th, 20 fourths of equal Time. 
Then, 
Adding ooo Days 05 hours 04 min. 45 ſec. 
S Viz, the equal Time taken up betwixt Noon 5 
| che 
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the-31ſt aſtronomical Day of December, at the 
End of the Fulian Year of Chriſt 1745, and the 
End of the 5 tropical Years above-mentioned ; 
We have the Sum =254 Days 15 hours 4) 
min. 31 ſec. 31 th. 20 fou. of equal Time, be. 
ing the Quantity of Time taken up betwixt 
Noon on the Beginning of the 31ſt aſtronomica] 
Day of December at the End of the Julian Year 
of Chriſt 1745, and the Moment at which the 
Sun was come next to be diſtant Eaſtward from 
Y'=6 Sig. 01* 52 min. 45 ſec. 04 th. 11,2 
according to the middle Motion [as in Num. 6.], 
And the End of this equal Time forw. from 
the ſaid Noon on the ſaid 31ſt Day of December 
in the ſaid Year 1745 was on the 11th aſtrono. 
mical Day of September at 15 Hours 47 min, 


31 ſec. 31 th. 20 fourths of equal Time in the 


Julian Year of Chriſt 1746. 

Then becauſe the true Anomaly is < 6 Sign: 
ſas in Num. 5. above]; 

From the Place of the Sun's middle Motion 
found above, in Num. 6. at the end of the In. 
terval of equal Time forward, = 6 Signs 01% 
52 min. 45 ſec. 04 th. 11% 42 Eaſtw. from Y, 

Subſtract the Equation of Orbit in Num. 6. 
—oSign 01* 52 min. 45 ſec. 04 th, 11% 42; 
we have | 

The Remainder = 6 Sign. oo oo min. oo ſe. 
oo th. oo fou. Eaſtw. from V for the Place of 
the Sun's apparent Motion on the ſaid 11th Day 
of September at 15 Hours 47 min. 31 ſec. 31 th. 
20 fourths of equal Time | Chap. IV. Sect. 1. 
Num. 5.] | 

And the Sun's right Aſcenſion correſponding 
to this apparent Place of the Sun == 6 Sig. oo 
oo min. oo ſec. oo th. oo fou. | 

4 ; 80 
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So, becauſe the Sun's right Aſcenſion at the 
radical Moment the Sun's right Aſcenſion at 
the End of Interval of equal Time forward; 
therefore 
Subſtracting the Sun's right Aſcenſion at the 
radical Moment from 12 Signs, we have the Re- 
mainder = 2 Sig. 06 43 min. 52 ſec, oõ th. 
44 fourths; to which 

Adding the right Aſcenſion at the End of In- 
terval of equal Time forward = 6 Sig. 009 
oo min. oo ſec. oo th. oo fou. we have 

The Sum for the aſcenſional Difference 8 Sig. 
6 43 min. 52 ſec. o6 th. 44 fou. [ Chap. V. 
Sect. 1. Num. 13. 2d Inſtance, iſt Cale], 


8, Then working as in Sect. 1. fſt Example 
iſt Operation, I find the Sun's middle Motions 
under the Ecliptick in the 5 Julian Years 254 days 
15 hours 47 min. 31 ſec. 31 th. 20 fou. of equal 
Time to be = 8 Sig. 10 47 min. 39 ſec. 28 th. 
55 fo. above the intire Revolutions. 


This is 5 m + = : [ Chap. V. Sect. 1. 8 


14]. 
Here the PG Difference = £m 48 — 


by 4*þ+03'+47"+22''+11". And the ons! 
Time taken up whilſt this Arch of the Equinoc- 


tial was rolling Weſtward by the diurnal Mo- 
tion under the Semimeridian of G, was=16 mi. 
24 ſec. 29 th. 44 fou. of equal Time ¶ by my 
Table of equal Time, &c.]. 


This is the Equation of Time, e becauſe Equation of 
the aſcenſional Difference e m + =, muſt be ue. 


ſubſtracted from the 11th W Day of 
September aforeſaid at 15 Hours 47 min. 39 ſec. 


28 th. 55 fou. of equal Time, to give a Remain- 
det 
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Sun's appa - der == 11th aſtronomical Day of September (O. S.) 
rent Ingreſs at 15 hours 31 min. 14 ſec. 59 th. 11 fourths of 
1 * apparent Time at Greenwich in the Julian Year 
74% of Chriſt 1746 z at which Moment of apparent 
| Time the Sun was come to the Beginning of the 
Sign = according to its apparent Motion [ Se&.1, 

q tſt Exam. Num. 7, 2d Caſe]. 
By the like Method may the Moment of ap. 
rom Time be determined of the Sun's apparent 
5 ngreſs into any of the Signs or Points of the 
| Ecliprick in its Deſcent from the Apogæum to 

the Perigzum in any Year, 
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FIRST TABL E. 


ATABLE of the Diſtances of the Sun's Apogeum, and of 
the Diſtances of the Sun's Centre, both according to the middle 
and the apparent Motions, Eaſtward from the Vernal Equi- 
nox z together with a Table of the Sun's right Aſcenſions cor- 
reſponding to the ſeveral Degrees of the Ecliptick, at the 
Beginnings of the ſeveral radical Julian Years of Chriſt of 
apparent Time, reſpectively expreſſed in the Column on the 
left Hand, according to the Old Style, at Greenwich. 


Note. Each radical Julian Year of Chriſt begins at Noon at the Be- 
ginning of the 31ſt aſtronomical Day of December, at the End of 
each foregoing Julian Year of Chriſt ; which Moment with me is 
the Radix of the Julian Year of Chriſt next following. 


Py 14 ud %.. 


— 


— 


2 14 06 52 oo 41 


D:iftance 7 the Sun Suns midd te Motion) Sun's a parent Mo (Sun's right Aſcen- 
Apogeum, Eaft-| Eaftward from tion Eaſtward fr.] ſion at the radica 
ward from the the Vernal Equi-} the Vernal Equi-| Moment. 

Vernal Equinox. | nox. nox. | 

Si. © di. © „„, wm uti Si. © 


* 
41 ee. $1, 0 a as | 


) 07 55 49 00 oog o8 42 59 49 01 


—_ 


9 09 29 23 16 ef 


— — — 


3 06 19 39 28 1c 


9 29 02 00 19 45] 20 29 42 49 13 


_ 


9 22 10 21 07 11 


3 07 26 17 50 33 


20 38 19 09 100 21 05 Or 24 2c 


——_— 


9 22 43 02 46 26 


—. 


3 07 4% 57 26 og 


9 20 47 23 37 26'g 21 13 51 O0 10 


22 57 21 10 18 


3 07 59 37 1 44 


9 20 56 28 


NECES —_ 


—— 


| — 
14 39,9 21 22 40 34 10% 23 06 44 16 38 


— 


ei, o8 16 16 37 209 21 5 33 21 $49 21 31 30 36 3919 23 16 07 53 16 
1 — — * 
> b | 
H h 2 SE- 


= * I. 


SECOND TABLE 


A TABLE of the Motion of the Sun Eaſt ward in its Orbit 
according to the middle Motion over and above the intire 
Revolutions: And alſo, A Table of the Motion of the Sun's 
Apogeum Eaſtward under the Ecliptick correſponding to the 
Spaces of the ſeveral Fulian Years deſcribed in the Column on 


the Left Hand. 
Ju, The Sun's middle Motion The Motion of the Sun's Ordir by the middle 
— | 222 * — Motion in the Jul. yea 
D bon the left Hand. 
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A TABLE of the middle Motion of the Sun in its Orbit 
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A Table of the Motion of the Apogeum for Hours, Minutes, 
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15, 
19 
20 


29 


* 


11 — ee 


Ls ” "0 46. 


F . rr os 


— 


0 
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207 54 10 34 36 


237 49 37 37 9 


— 


80 55 1 55 29 
18150 4 55 8 
192 45 9 43 37 
183 40 10 54 26 


84 35 15 $9 46 


— — — 


7 30 22. 44 34 
186 25 31 20 z1 


187 20 42 12 41 
188 1 55 35 22 
189 11 11 48 Fl 
199 6 30 595 26 
4% wo 4 28 Ko 
191 F7 20 41 30 
19 1 4 74 
193 48 26 28 32 


— —— ¹mͥ . —— 1 


194 44 6 13 17 
195 39 50 57 32 
196 35 40 55 FSI! 
197 31 36 28 17 
198 27 37 49 3 
199 23 45 16 21 
200 19 59 6 43 


208 51 33 16 31 
209 49 4 45 57 
215 46 45 If 9 
211 44 34 57 29 
212 42 34 33 


—ͤç'7)—⁵5—̃—̃—ñ A. 


| 


238 Fl 10 52 5 
239 53 F4 13 11 
neo 56 47 21 15 
241 59 50 18 11 
243 3 2 40 36 


213 40 42 41 F2 
214.39 1 743 
Ke 7 9 
216 36 7 44 56 
217 34 $6 17 37 
218 33 55 9 53 
219 33 $ 7 
10 32 24 17 24 
221 31 54 46 49 
222 31 35 59 18 


[244 6 24 19 50 


145 9 55 0 14 
246 13 34 27 46 
$7 17 32 37 39 
248 21 18 41 $ 


249 25 22 53 1 
250 29 34 +1 3; 
251 33 $3 53 F 
252 38 20 2 24 
253 42 52 52 22 


— — 


223 31 27 58 56 
224 31 30 50 35 
225 31 47 © © 
22606 32 9 15 25 
67 32 44 33 If 


254 47 31 $9 4% 
255 $2.17 Fig 
256 57 7 43 33 
258 2 3 30 44 
59 7 4 350 


238 33 31 27 14 
239 34 29 0 45 


201 16 19 35 26 


239 35 37 30 26 


202 12 46 58 300231 36 56 49 34 
203 9 21 34 1132 38 27 1 11 


260 12 8 59 5: 
261 17 17 5s 59 
262 22 30 23 3 
263 27 45 $6 49 
264 33 4 10 1y 


he mad 


204 6 3 32 530733 49 7 57 2 


205 2 53 13 
205 59 50 47 


234 41 59 37 13 
235 44 1 Fo 3e 


206 56 56 30 121236 46 14 32 2 


265 38 24 37 !3 
266 43 46 53 30 
267 49 0 31 46 
268 54 35 14 6 


391207 F4 10 34 26 227 48 37 37 5 
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SI SB L E. 
A TABLE of the right Aſcenſions of the Sun 
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270 00 009 00 00 


— .—— 
———— 


271 F 24 45 54 
272 10 49 28 14 
273 16 13 6 30 
274 21 35 22 47 
$]275 26 55 49 41 


—— 


32 14 13 
37 29 36 57 
42 42 4 1 
$7527. 0-9 
52 55 56 10 


57 $6 29 16 
2 52 16 27 


7 42 54 5 
12 28 © 14 
LE... 


CY — 


21 39 57 36 
a6 6 6 55 
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394+ 
305 
306 
307 
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309 
310 


311 
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—_ 


#7 41.0 
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— — — — 
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* 1 . 018 


11 22 22 Fl 
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393 13 45 27 58 


Is 58 9 30 
18 o 22 47 
19 52 
21 32 55 49 


—— — — — 
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29 
25 30 59 
26 28 32 
$9 $33 
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25 
34 
15 
46 
z5 


v3 --3 
24 22 


313 
314 
315 
216 
317 
318 
319 
320 
321 
322 


323 
324 
325 
326 
327 


28 29 9 
28 32 


27 50 44 
os te: © 


32 
© 
23 
Lal 
28 24 © 42 


. 
27 35 42 36 
26 55 32 9 
26 4 5 7 
25 3 42 23 


23 52 IF 4 


o 9 41 49 
3 12 38 44 
6 „ 46 49 
C497 5 


328 
329 
330 
331 


11 22 22 51 


332 


I5 25 2 31 
13 14 44 F! 
10 FF 14 3 
8 26 43 29 
5 49 25 24 


K k 


2 58: 


350 49 48 11 


—— 


332 


5 49 25 24 


333 3 3 29 47 
$3P. ©: Þ 13-23 
334 57 6 46 57 


337 47 13 1 30 
38 43 40 24 34 
339 40 o 53 17 
34% 36 14 43 39 
341 32 22 10 57 
342 25 23 31 43 
343 24 19 4 9 
344 20 9 2 28 
347 15 $3 46 42 
340 11 33 31 28 
$67. 7- & 366 
345 2 39 18 30 
343 58 5 56 18 
349 53 29 9 34 
9 
351 44 4 24 38 
355 39 17 47 19 
353 34 28 39 9 
354 29 37 15 26 
355 24 44 014 


—— . 
——— 


356 19 49 F 34 
357 14 50 16 23 
358 9 55 4 52 
359 458 4 31 


360 0 © © © 


SEVENTi1 


SEN TADLE 


i ATABLE of the equal Time taken up whilſt the Arcly, 
|| of the EquinoZial Circle move under the Semimeridian of G, 
by the Diurnal Motion, 


— 
em 


Whilſt Arch of Whilſt Arch — 
Equi, Ox moves Equinox move \ 
unier the Se-] Equal Time taken up der the Se- Equal Time talen un 
mimeridian of | mimeridian of 
. S. 
— — c— ʒ— . — — cl. ä—j—é —4.— — — ———— « — 
Degrees —_—. EE Degrees C 
| | 1 Scrup'cs DAR = a. 5. r Tg © RO 
| | 2d Scruples W // — ⅛—ͤä¼%da 
| 2d Scruples a 3 A op 
| 4th Scr uples ne, AAA CHAS eee, eee 4th Scruples % VO008 bei, vs,, van, 
| 0 3 82 20 41 31 F 
I 2 0 7 $58 41 22 32 FA Eo 
[ | 3 9 0 I-89 33 8% e 
| 4 © 1 $9 $8 44 34 t 
5 © Ig 56 43 25 35 8. 19 37.3 51 
F 6 „ 36 rn 
. 7 o 27 55 24 46 37 » $7.99 45 13 
I 7 o 31 54 45 27 38 . 
z 9 9 236-246 $74 39 2 6 46-20 © ; 
| 10 o 39 53 26 49 40 2 39 33 47 10 
\ 8 cc are. f —— — — es ere — — 1 —EUüä—ͤ — — 
1 11 1 43 $2 47 0 41 E 
| 12 r | 42 3 47 4s as. 33 
1 13 9 $5::-08-- 48 43 £6 431 49 " 
| 14 „ 2” v3 33 44 „„ 36, ©». 0 
| 15 „„ 45 . 
1 — —— — — ——— ͤ — — 11 — — — — — — — —_ 
1 10 1 1 39 46 3 3 29 $1. 22 
| 17 „„ 47 . 
| 18 t 338 43 .1a- 26 4.8 0: 13 -.28:.93. 61 
F 19 WS 3 $$ » Wh ae. 49 n 
di 20 1 19 46 53 3 90 3 19 27 14 5 
| 21 1 23 46 14 19 5 1 3. 23 26 434 4 
22 e 52 8 
23 t.'38..406-54 4* 53 3 31 25 16 8 
es 7 0008. 00 8 54 3 35 24 36 49 
| 25 F 55 3 39 23 57 30 
| — —— 2 ———— . —— — 
| 26 TY $9.40 5F.-40 56 3. 463: 23 18 1 
| 27 1 47 42 18 24 57 3 47 22 38 5! 
| | 28 6 38. <Q8- 30... £$ 58 1 23 $0 $5 
| | 29 x 55 40 59 46 3 3 55 21 20 13 
| 30 1 59 40 20 27 bo 3 59 20 40 5% 


ATABLE, wherein Degrees and Hours, 1 Scruples and Mi- 


EIGHTH TABLE. 


nutes, 2d Scruples and Seconds, 3d Scruples and Thirds, are 
reduced to 4th Scruples and Fourths. 


18233280000 
19 246240000 
20==2 59200000 


212272160000 
22 2286120000 
23298080000 
24311040000 
25 =324000000 


48 =622080000 
49 = 635040000 
50 =648000000 


18 — 3888000 
19 —4.104000 
20 4320000 


26==336960000 
27 —3499-0000 
28=362880000 
29 =37 5940000 
30 238880000 


51 =660960000 
52-=67 3920000 
5386868 80000 
54 2698400 
55 = 712500000 


56 =725760000 
57 =7 38720000 
58 2751680000 
59==704640000 
60 =77 7600000 


21 — 45 30000 
22 = 4.7 52000 
nas 1968000, 
24 25184000 
2.5 5400000 


26 23616000 


Deg. "Fourths|Deg. Fourths.|Min. Fou.|Min, Fou. 
Ho. 7000 Ho. Hil / . 3 
I= 1295000003 1 40176 1= m2 1600 == 6996000 
2= 25920000032 24147 20000 2= 432000]32== 6912000 
3= 38880000[33=427680000] 3= 648000[33= 7128000 
4= 5184000c[34=440640000] 4—= 864000[34—= 7344000 
5 == 64800000]35=453000000] 5 =1080000[35 = 7560000 
6= 77760000 36==466560000] 6 = 1296000036 = 7776000 
= 9072000037 —479520000] 7-=1512000][37— 7992000 
8—=103680000]38 =492480000] 8—=2728000[48== 8208000 
{ 9=116640000[]39 =505440000] 9g=—=1944000[39= 8$4.24000 
} 10=129600000]40==5185 40000010 —=2 160000], 0= 8640000 
| 11 ==142560000[41=531 300000] r=2376000|41-= 8856000 
| 12=155520000[+2— 544320000112 =2592000[42= 9072000 
| 13=168480000[43 =557250000[1t 3=2808000[43= 9288000 
14=181440000 44 — 570240000] 43024000[44-= 9504000 
15==194.400000 +5 58 3200000 15 = 3240000[45 = 9720000 
16==207 360000 46 =5961 60009Irs = 3456000 46= 9936000 
172220320000 47 609 120000 17 — 3072000 


47 =10152000 
4810308000 
49 210584000 
50 — 10 00000 
512811016000 
52 211232000 
53 211448000 
354 211664000 
55 211880000 
56 2 12096000 


27 =5832000 


K K 2 


57 =12312000 


28 =6048000[58 =12528000 


29 =6264000[59=1274.4000 
30=6480000[60 =129060000 


VIII? 


VIII" TABLE. 


A TABLE, wherein- Degrees and Hours, 1# Scruples 
and Minutes, 2d Scruples and Seconds, and 3d Scruples 
and Thirds are reduced to 4th Scruples and Fourths. 


Sec. Fou. Sec. Fou. | Th. Fou. | Th. Fou. 
7 „ en TT = il uit | itt 740 
'1= 3600 | 21=111600 | 1= 603121860 
2= 7200 | 32=115200 | e= 120 | 32=1920 
3== 10800 | 33=118800 = 180 | 33=1980 
4= 14400 | 34=122400 | 4= 240 | 34=2040 
5= 18000 | 35 226000 | 5= 300 | 35=2100 
6= 21600 | 36=129600 | 6 360 | 26=2160 
7= 25200 | 37 2133200 7= 420 | 37=2220 
8 = 28800 | 38=136800 | 8= 480 | 38=2280 
9= 32400 | 39—140400 | 9— 540 | 39—2340 
10= 36000 | 40=144000 | 10= 600 | 40=2400 
11= 39600 | 41=—147600 | 11= 660 | 41=2460 
12 2 43200 | 42=151200 | 12= 720 | 42=2520 
13= 46800 | 43=154800 | 13= 780 | 43=2580 
14= $0400 | 44=158400 | 14= 840 | 44=2640 
15= 34000 | 45 =162000 | 15= 900 | 45=2700 
10 57600 | 46=165600 ] 16= 960 | 46=2760 
17= 61200 | 47 =169200 | 1751020 | 47=2820 
18= 64800 | 48=172800 | 18=1080 | 48=2880 
19= 68400 | 49=176400 | 19=1140 | 49=2940 
20== 72000 | 5O =180000 | 201200 | 50=3000 
21= 75600 | 51183600 | 21=1260 | 51=3060 
22= 79200 | 522818720022 2320223120 
23= 82800 | 53 2190800 | 23=1380 | 53=3180 
24= 86400 | 54=194400 | 24=1440 | 54=3240 
25=_ 90000 | 55—198000 | 251500 | 55 = 3300 
26= 93600 | :6=201600 | 26 = 1560 | 56=3360 
27== 97200 | 57205200 | 27 =1620 | 57=3420 
28=100800 | 58=208800 | 28=1680 | 58283480 
29 =104400 | 59 —212400 } 29 —1740 | 59 23540 
30=108000 | 60=216000 | 30=1800 | 60=3600 
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IN D E X, 


TREATISE of ASTRONOMY. 


— 


FAS 


Faſt true Height of the Pole Star at Green- 


wich, obſerved by Mr. Flamſtead. Chap. IV. Chap, IV. 
Sect, 1. Num. 1. Page 3 Sef, 1. 


Greateſt true Height of Pole Star, Num. 2, 4 


Northern Latitude at Greenwich. ibid. 


Height of Equinoctial above Horizon of Greer- 
wich, ibid. 
Sun's Elliptical Orbit: Sun's Motion in Conſe- 
quentia, round the Circumference of its Orbit: 
Sun's Apogzum and Perigzum, Num. 3. 5 
Imaginary equable Motion of a Body round the 
Circumference of a Circle equal to the Area of 
the Elliptical Orbit determining the Sun's 
Places according tothe middle Motion, ibid. 
Sun's mean Anomaly, true Anomaly, Num. 


the. 6,7 
Equations of Sun's Orbit, Num. 5,7, 7, 8 
Eccentrick Circle, Num. 8. 9 


How the mean Anomaly and the true Anomaly 
are to be accounted from Angles given in iſt 
Note, 2d Note, 3d Note. 9, j O 

| | 5 85 


e 


An Account of the Methods and Principles upon 

« which my Tables are framed, Numb. 9, 
Page 11to 15 

The Calculation of the Sun's apparent Place at 

Noon at Greenwich, on January 3oth (Old 

Style) in the Julian Year of Chriſt 1711, 

. Sect. 2. betwixt Pages 14 and 22 

| The Calculation of the Sun's apparent Place at 
| Noon at Greenwich, on May 27th (O1d Style) 
| in the Julian Year of Chriſt 1711. Sect. 3, 
| | betwixt Pages 20 and 27 
| The Calculation of the Sun's apparent Place at 
Noon at Greenwich, on Fuly 14th ( Old Style) 
in the Julian Year of Chriſt 1711. Sect. 4. 
betwixt Pages 25 and 31 

The Calculation of the Sun's apparent Place at 
Noon at Greenwich, on November 20th ( Old 
Style) in the Julian Year of Chriſt 1711. 
Sect. 5. betwixt Pages 30 and 36 
My Repreſentations of the Equator and Eclip- 
| | tick, and of the Sun's Motions, and the Mo- 
1 tion of the Heavens, according to the Piole. 
1:8 maick Syſtem, becauſe the Globes in common 
| Uſe are accommodated thereto ; but at the 
ſame time affirming, that the vaſtly leſs rapid 
| Motion of the Body of the Earth from Welt 

|| to Eaſt, Sc. will more reaſonably account for 
Chap. V. the Phænomena. Chap. V. Sect. 1. Num. 1. 

| betwixt Pages 35 and 39 

Fer better comprebending Chap. V. it will be conve- 

ment io place a Globe before you, reflified and 

ſituated as Occaſion requires. 38 

Sun's right Aſcenſion: Apparent Day, Num. 2. 


Page 39 
Aſcenſional Difference: Motion of the Apo- 


gæum. 4⁰ 


In 


— —— 
— . Ee hs tis 4 


IND E X. 


; In iſt Figure for Chap. V. the little Arch of the Chap. V. 


Equinoctial Ab , and the little Arch of 
the Ecliptick Pa mn. Num. 3. Page 40 
An Aliquot Part of a Day of a Day. ibid. 


In x Days + z of a Day the equinoctial and 
ecliptick Circles revolve 4 under the 


Semimeridian of G e times + 390 „and over 
and _ CER Sof the Equihodial, and 
X £ ＋ 2 = of the Ecliptick revolve Eaſtward 


under chat Semimeridian. 41 
Aſcenſional Difference in x Days + Z of a 
Day. ibid. 
Sun's apparent Motion under Ecliptick in x 
Days + of a Day. ibid. 


In 92 Space of a T 1 Year the equinoctial 
and ecliptick Circles move Weſtward from 
the Semimeridian of G = 365 Revolutions 
+35 1661201920000000// 
311040000 
and over and = orgy Equinoctial moves 
7537 3200 
365 ＋ 311040000 


the Edliptick moves 365 5 + Z — 


Page 42 

The middling Quantity of the Sun's aſcenſio- 
nal Difference, and the middling Quantity 
of the Sun's Motion under the Ecliptick for 
each Day throughout the Year. 43 
Sun's right Aſcenſion at Noon at G on Ja- 
nuary the 3oth, in the Year 1711. Num. 4. 
Page 44 

Aſcenſional Difference betwixt the Sun's right 
Aſcenſions at Noon on January the goth, and 
at Noon on May 27th in 1711, ibid. 
LI Equa- 


of 1 Revolution, 


3 allo over and above 


- — - - — — — 
—— =» - 2. —ͤ— 
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IN D E X. 


Chap. J. Equation of Time to be ſubſtracted from 117 


ays of equal Time. Page 45 

T he Inequality between thoſe 117 apparent Days 
and 117 equal Days, occaſioned by Two 
Cauſes; the firſt of which I call, The Defe& 

in the 1ſt Inſtance; and the ſecond of them! 
call, The Defect in the 2d Inſtance. 46, 47 
Table of equal Time taken up deſcribed. 4 
Sun's right Aſcenſion at Noon at G on 7uly14th 
in the Year 1711. Num. 5. 50 
Aſcenſional Difference betwixt the Sun's right 
Aſcenſions at Noon on May 27th, and at 


Noon on Fuly 14th in 1711. — ibid. 
Equation of Time to be added to 48 Days of 
equal Time. 51 


Two Cauſes of the Inequality betwixt thoſe 48 
apparent Days and 48 Days of equal Time; 
the firſt of which I call, The Defect in the ſt 
Inſtance; and the ſecond of them I call, The 
Exceſs in the 2d Inſtance. G1, 52, 53 

Sun's right Aſcenſion at Noon at G on Noven- 
ber the 2oth in the Year 1711. Num. 6. 54 

Aſcenſional Difference betwixt the Sun's right 
Aſcenſions at Noon on July 14th, and at Noon 
on November 20th in 1711. ibid, 

Equation of Time to be ſubſtracted from the 
129 Days of equal Time, 55 

T wo Cauſes of the Inequality betwixt thoſe 129 
apparent Days and 129 Days of equal Time; 
the firſt of which I call, The Defect in the 1ſt 
Inſtance; and the ſecond of them I call, The 
Defect in the 2d Inſtance. 66, 50, 57 

Sun's right Aſcenſion on January 3zoth (O. S.) 
at 5 Hours + 48 Min. + 57 Sec. of apparent 
Time at G, in the Fulian Year 1712, Num. 7. 

Page 58 


4 ; Aſcen- 


INDE X. 


Aſcenſional Difference betwixt the Sun's right Chap. V. 


Aſcenſions at Noon on November 20th in 1711. 
and January zoth, at 5 Hours + 48 Min. + 
57 Sec. in 1712. Page 59 
Equation of Time to be added to the 21 Days 
＋ 5 Hours + 48 Min. + 57 Sec. of equal 
Time. 60 
Two Cauſes of the Inequality betwixt thoſe 71 
Days + 5 Hours, Sc. apparent Days, Cc. 
and 71 Days 5 Hours, Ge. of equal Time, 
the firſt of which I call, The Excel, i in the 1ſt 
Inſtance 3 and the ſecond of them I call, The 


Exceſs in the 2d Inſtance. 61, 62, 63 
Where the Apogzum of the Sun's Orbit is 
found, Num. 8. 63 


Angle h To — Angle mTn (in iſt Fig. for 
Chap. IV. Sect. 1. Num. 3, 4, Sc.) = Equat. 
h Tu — Equat.oTs = 3 e 
29% Num. 9. 

Angle o T» — Angle n T 4 — Equation 3 o 
+ Equationr Ty = 1 . 
O4“. Num. 10. 

Angle, T g — Angle TY = Equation 1 : 


— Equation r T = 1 2"+59''+59"", 
Num, 11. 68 


Angle y Tm — Angleg T h= Equations T g 
-- Equation h Tu = 2*+09' +12"+2 5" 


＋32“ö' . Num. 12. 69 
Definition of aſcenſional Difference. Num. 13. 
Page 70 

Radical Moment. ibid. 


Intercepted Arch of aſcenſional Difference, mea- 
ſured from Weſt to Eaſt, according to Order 
of Signs, when Interval of Time reckoned 
forward from radical Moment; but when In- 


LI 2 | terval 


Chap, J. 


INDE YT: 
terval of Time reckoned backward from ra- 


dical Moment, then intercepted Arch mea- 
ſured from Ealt to Weſt, contrary to the Or- 


der of Signs, Page 70 
1ſt Inſtance: 1k and 2d Caſes. 70, 71 
2d Inſtance: 1ſt and 2d Caſes, g I, 72 


Arches of the Eeliptick called 5 m + Ki and 
Arches of the Equinoctial called C mM + G. 


Num. 14. | 13» 74 
Se. 2. Pag. 75. 

1't Lemma. Lemma 2. Lemma 3. 76 

Lemma 4. Lemma 5. 9 

Lemma 6. 4 78 
Se. 3. Pag. 80. 

Preamble. 80 


1ſt Inquiry; Whether the Line of Apſes cuts 
the elliptical Arch, ns, in the Middle of that 
ellipt.cal Arch. ibid. 


1ſt Poſition. — — —— 81 
Annotation. —n — — (—v— 86 
2d Polition, — 87 
2d Poſition. — — 97 


New c T ( Eccentricity ) = 31877228, WM 9. 
Page 96 

Greateſt Equation of the Sun's Orbit throughout 
the Semicircle Ea I= 1 + 33 ＋ 49/. 2d 
Lemma. Num. 9. 101 


The bigger the mean Anomaly 1 is, provided it 


doth not exceed 91*+ 11' 10 29“ 
38”',227 the bigger we have the Equation of 
the Orbit correſponding, But the bigger the 
mean Anom. is when it exceeds 91%*+11'+10" 
+29" +3 8% 257 the leſs we have the Equa- 
tion of the Orbit correſponding, ibid, 
Firſt Corollary. 


Upper 


FSR 9: x 
Upper Sector; Lower Sector: Upper Segment; Chap, V. 


Lower Segment 103 
2d Proceeding. — — 106 
3d Proceeding, —— —— 111 
x{t Poſition; 1ſt Inſtance. ibid. 
2d Inſtance. — — — 114 
2d Poſition; 1ſt Inſtance. 118 
2d Inſtance. — _ — 122 
2d Poſition; iſt Inſtance. 127 
2d Inſtance, — — 128 


Line of Apſes cuts the elliptical Arch l N in iſt 
Fig. (for Chap. V. Sect. 3.) ſo as to give the 
mean Anomaly ET S 24 ＋-42 —＋-35 / -19“ 
og“, to which the Equation of the Orbit 
correſponding S 460 e Be Wh 
Equation r T.. Num 130 

Apogzum of Sun's Orbit + Noon at Greenwich 
on July the 14th in 1711. 4th Proceeding, 
Num. 1. ibid. 

In the Sun's Deſcent from the Apogæum to the 
Perigæum, the Sun's apparent Motion + 
Equation of the Orbit correſponding — Sun's 
middle Motion undcr the Ecliptick. Num. 4. 
Corollary. © 132 


Apogzum of Sun's Orbit at Noon at Greenwich 


on January zoth in 1711. Num. 5. 133 
Ap gæum of Sun's Orbit at Noon at Greenwich 
on May 27th in 1711. Num. 7. 136 


Such Agreements with my Calculation from Mr. 


Flamſteed's Obſervations, and ſuch Agree- 
ments with my Determinations of the Inter- 
vals of equal Time, Sc. that I conclude the 
Eccentricity = 31877228 is well accommo- 
dated to the Semiaxis 1927500000. Sect. 4. 
Page 138 

In the Sun's Aſcent from the Perigzum to the 
Apogzum the Sun's Wee Motion under 
the 


Sect. 4. 


— —pgy—— <— * — 
_— 


— , — — — 


—— — — —— ñä—äỹäͥ . — — 
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* 


— —— 


Chap, V. 


IN D E X. 
the Ecliptick — the Equation of the Orbit = 
the Sun's middle Motion under the Eclip- 
tick. Corollary. Page 138 

The Method of making the Table of the Equa- 
tions of the Sun's elliptical Orbit, Se&. 4. 
Page 139 
The Principles and the Method upon which 1 
proceeded in filling my Table of the Sun's 
right Aſcenſions, Sect. 5, 141 
and onwards in Num. 1, 2, 3, 4 
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For aſſigning the Sun's apparent Place at Noon 
on each intermediate Day of the Month of 
Fanuary, | 207 
A Synopſis of the Sun's daily Geocentrick appar. 
Motions, and of the Differences betwixt the 
Clock and the Sun-dial, throughout the 
Month of Fanuary, in the Year 1746, 213 
Method for determining the Moment of appa- 
rent Time of the Sun's apparent Ingreſs into 
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Aduer- 


Chap. VI. 


| Advertiſement, 
To thoſe who have Obſervatories, and who are ac- 
cuſtomed to obſerve the Diſtances of Stars with 


large Inſtruments, accurately divided into Se. 
conds. 


N Mr, Hlamſteed's Britannick Catalogue of un- 
erring Stars, in the 3d Volume of his Br;. 
tannick Hiſtory of the Heavens, I find, 


In Conſtellatione Ceti, Pag. 25. Lin. 42. 


— —— — 


» 


| Ordo. |[Stellarum j ® 

Pol. Tych, | Denomi- | |Aſcenſio refta. | Diſtantia a 

| natio. © Polo B. 

2 2 Trium in 

oſtro ſe- 
uens in |* [41*-+31/4-50"87*4-09/4-35" 
xtrema 
maxilla. 


de 
Longitudo. | Latitudo. | Magnit. 


— \ 
9 59 T7150 2˙T＋36 +59) 2 | 


* „ — — 


ADVERTISEMENT 


In Conſtellatione Arietis, Pag. 1. Lin. 13. 


Int. Into l. u- 
1. per caput Aſcenſio rea. | Diſtantia a 
Lucida A 27 ＋ 26 ＋ 3 polo B 
| rietis. | ; 68% +146 
wa k Longit. Latitud. Magit, 


B 


8 d 
03*+ 19'--18" | (9+ 57/12" | 2 


I deſire, that two Obſervations of the Di- 
ſtances of thoſe two Stars from each other may 
be made with the greateſt Exactneſs, when the 
Sun is come in its annual Courſe to 15* of 2, 
or thercabout. 


I would have the firſt Obſervation made when 
the Star called Trium in roſtro ſequens in extrema 
maxilla is elevated about 4* above the ſenſible 
Horizon, | 


And I would have the Second Obſervation 
made the ſame Night afterwards, or within few 
Nights afterwards, when the Star called Inform. 
ſupra Caput Lucida Arietis is elevated fo high as 
be brought nearly to the Meridian, 


[3 
And at each of theſe two Obſervations I would 
have the Elevation of thoſe Stars obſerved as 
nicely as may be, | 


The Time of Year for obſerving theſe Things, 
is about the 26th of November. 


M m | Again: 


F ADVERTISEMENT. 

| | Again: 

In Conſtellatione Orionis, Pag. 28. Lin. 21. 

| ' Ordo. [Sterlarum | & * b 1888 


Pcol.; Tych, [Denomi- |= Aſcenſio recta. Dittantia a 
natio. = Polo B. 


rium in 


26 28 Cingulo „ [79%H02/+3& [50% 34/425” 


$ : aN 
| 


Long ĩtudo. Latitudo. | Magnit. 


0 TE, 
F 2 
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In Conſtellatione Tauri, Pag. 4. Lin. 36. 


| 22 | — a 9 25 a — 
Spiendida in 
Auſtrino 0 . N s 
14 14 ſculo Palili- | 4 64 + 32 ＋20 74*+ 09'+ 40” 
| cum Alde- 5 


9 
| [ aran. A 


th. ——_. 


| 05*Þ27ooÞz%Þ-29'4-49 r_ | 
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I deſire, that Two Obſervations of the Di- 
ſtances of thoſe Two Stars from each other may 
be made with the greateſt Exactneſs, when on 
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ADVERTISEMENT, | 


Sun is come in its annual Courſe to 209 of yy; 
or thereabout. | N 


I would have the Firſt Obſervation made 
when the Star called Trium in cingulo præcedens 


is elevated about four or five Degrees above the 
ſenſible Horizon. 


And I would have the Second Obſervation 
made the ſame Night afterwards, or within 
few Nights afterwards, when the Star called Al- 
debaran is nearly brought, by the diurnal Mo- 
tion, to the Meridian. 


And at each of theſe Two Obſervations I 
would have the Elevation of thoſe Stars obſerved 
as nicely as may be, | 


The Time of Year for obſerving thoſe Things 


is about the 3 iſt of December. 


If the Obſervations of either Pair of theſe 
Stars be accurately made, and tranſmitted to 
me, or made publick, I am perſuaded I could 
from therice draw ſome Concluſion which might 
be of Sery ice to Aſtronomy, 
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